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. AERODYNAMIC  RESULTS  OF  A SEPARATION  TEST  (CA20) 

CONDUCTED  AT  THE  BOEING  TRANSONIC  WIND  TUNNEL 
USING  0.030-SCALE  MODELS  OF  THE  CONFIGURATION 
140A/B  (MODIFIED)  SSV  ORBITER  (MODEL  NO.  45-0)  AND 
THE  BOEING  747  CARRIER  (MODEL’ NO.  AX  1319  I-T) 

by 

T.  Dziubala,  V.  Esparza,  R.  L.  Gill  ins  and  M,  Petrozzi 
Rockwell  International  Space  Division 

ABSTRACT 

An  experimental  aerodynamic  investigation  (CA20)  was  conducted  in  the 
Boeing  Transonic  Wind  Tunnel  from  October  9 through  October  16,  1974.  A 
Rockwell  built  0.030-scale  45-0  modified  SSV  Orbiter  Configuration  140A/B 
model  and  a Boeing  built  0.030-scale  747  carrier  model  were  tested  to  pro- 
vide six  component  force  and  moment  data  for  each  vehicle  in  proximity  to 
the  other  at  a matrix  of  relative  positions,  attitudes  and  test  conditions. 
Orbiter  model  support  system  tare  effects  were  determined  for  corrections 

to  obtain  support-free  aerodynamics. 

In  addition  to  the  balance  force  data,  pressures  were  measured.  Pres- 
sure orifices  were  located  at  the  base  of  the  Orbiter,  on  either  side 
of  the  vertical  blade  strut,  and  at  the  mid-root  chord  on  either  side  of 
the  vertical  tail.  Strain  gages  were  installed  on  the  Boeing  747  vertical 
tail  to  indicate  buffet  onset. 

The  747  carrier  was  varied  through  angles  of  attack  (measured  with 
respect  to  its  FRL)  of  0° , 2° ,4° ,6° ,8°,  and  10°  and  varied  through  sideslip 
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angles  of  0°,  +5°,  and  -5°.  Elevator  settings  were  also  varied. 

The  SSV  Orbiter  model  was  varied  through  angles  of  attack  of  6°,  8°, 
10°,  12°,  14°,  16°,-  and  18°  and  varied  through  sideslip  angles  of  2.5°, 
0°,  -2.5°,  -5°,  -7.5°,  -10°,  and  -15°. 

Vertical  displacements  of  0",  1",  2",  3",  5",  7",  9",  11",  13",  15", 
18",  and  21.6"  (model  scale)  were  tested.  Longitudinal  movements  of  0", 
3.6",  and  7.2"  (model  scale)  and  lateral  displacements  of  0"  and  3.6" 
(model  scale)  were  tested  to  simulate  various  separation  positions.  Orbi 
ter  elevon  deflections  were  also  varied. 

Orbiter  support  system  tare  and  interference  effects  were  determined 
utilizing  various  support  and  image  support  strut  configurations.  Carrie 
support  system  tare  and  interference  effects  were  determined  during  test 
CA5. 

The  Orbiter  tail  cone  and  carrier. models  were  provided  by  The  Boeing 
Company.  The  Orbiter  model  was  provided  by  Rockwell.  These  were  the 
same  models  used  earlier  in  test  CA5. 

This  report  for  CA20  consists  of  three  volumes:  Volume  1 - data 

figures  1 through  25;  Volume  2 - data  figures  26  through  39;  Volume  3 - 
tabulated  source  data. 
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NOMENCLATURE 


Plot 


Symbol 

Symbol 

Description 

b 

BREF 

reference  span,  in 

BSTA 

X C 

longitudinal  carrier  station,  in 

BWL 

ZC 

vertical  carrier  station,  in 

c 

LREF 

mean  aerodynamic  chord,  in 

ca 

CA 

axial  force  coefficient 

CD 

CD 

drag  coefficient 

C£B 

CBL 

body  axis  rolling  moment  coefficient 

C^S 

CSL 

stability  axis  rolling  moment  coefficient 

CL 

CL 

lift  coefficient 

On 

CLM 

pitching  moment  coefficient 

% 

CYN 

body  axis  yawing  moment  coefficient 

CnS 

CLN 

stability  axis  yawing  moment  coefficient 

Cn 

CN 

normal  force  coefficient 

PB1 

Orbiter  base  pressure  coefficient  for 
orifice  no.  1,  see  Figure  2c 

CPB2 

PB2 

Orbiter  base  pressure  coefficient  for 
orifice  no.  2,  see  Figure  2c 

CpB4 

PB4 

Orbiter  base  pressure  coefficient  for 
orifice  no.  4,  see  Figure  2c 

CpCAV 

PCAV 

Orbiter  cavity  pressure  coefficient 
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NOMENCLATURE  (Continued) 


Symbol 


Cy 


C.G. 

C.R, 

FRL 

Zo 

LB 

MACH 

M.R.C. 

MS 

PBi 


Plot 

Symbol  Definition 

LHLS  coefficient  of  pressure  measured  on  fuselage  at  left 

side  of  vertical  tail 

RHLS  coefficient  of  pressure  measured  on  fuselage  at  right 

side  of  vertical  tail 

PSC  carrier  cavity  pressure  coefficient 

LHVERT  coefficient  of  pressure  measured  on  left  side  of 

Orbiter  strut 

RHVERT  coefficient  of  pressure  measured  on  right  side  of 
Orbiter  strut 

CY  side  force  coefficient 

center  of  gravity 
center  of  rotation 
fuselage  reference  line 

IORB  Orbiter  incidence  relative  to  carrier  FRL,  deg. 

LREF  reference  body  length , in 

MACH  Mach  number 

XMRP,YMRP  moment  reference  center,  in 
ZMRP 

model  station,  in 

base  pressure  measured  at  station  i,  1=1 ,2,4,  psia 


pressure  measured  on  Orbiter  fuselage  surface  on  left 
side  vertical  tail /fusel age  juncture,  psia 
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NOMENCLATURE  (Continued) 


Plot 

Symbol  Symbol 

pEB2 

PSl 

ps2 

q Q(PSF) 

RN/ET  RN/L 

V 

S SREF 

WL  Z 

X 

xc  XC 

fylRP  XMRP 

X0  XO 

Y 

YC  YC 

YMRp  YMRP 

Y0  YO 

Z 

zc  zc 


Definition 

pressure  measured  on  Orbiter  fuselage  surface  on 
right  side  vertical  tail/fuselage  juncture,  psia 

pressure  measured  on  left  side  of  Orbiter 
strut  Si,  psia 

pressure  measured  on  right  side  of  Orbiter 
strut  S],  psia 

freestream  dynamic  pressure,  psf 
freestream  unit  Reynolds  no.,  10  per  foot 

mean  freestream  velocity,  ft/sec 

2 

wing  area  or  reference  area,  ft 
water  line,  in 

longitudinal  Orbiter  separation  distance, 
measured  from  nominal  mated  position,  ft 

carrier  longitudinal  station,  in 

longitudinal  location  of  MRC,  in 

Orbiter  longitudinal  station,  in 

Orbiter  lateral  separation  distance, 
measured  from  nominal  mated  position,  ft 

carrier  lateral  station,  in 

lateral  location  of  MRC,  in 

Orbiter  lateral  station,  in 

Orbiter  vertical  separation  distance, 
measured  from  nominal  mated  position,  ft 

carrier  vertical  station,  in 
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NOMENCLATURE  (Continued) 


Symbol 

Plot 

Symbol 

Definition 

ZMRP 

ZMRP 

vertical  location  of  MRC,  in 

Zo 

ZO 

Orbiter  vertical  station,  in 

1/(AZ+10) 

l/Z+10 

separation  parameter,  inverse  of  vertical  separation 
distance  plus  10  ft,  per  foot 

a 

ALPHA 

angle  of  attack,  deg. 

ac 

ALPHAC 

carrier  fuselage  angle  of  attack,  a^-2°,  deg. 

a0 

ALPHAO 

Orbiter  angle  of  attack,  deg. 

“w 

ALPHAW 

carrier  wing  angle  of  attack,  ac+  2°,  deg. 

“Wall 

ALPWAL 

wind  tunnel  wall  correction  to  carrier  angle  of 
attack,  deg. 

3 

BETA 

angle  of  sideslip,  deg. 

3C 

BETAC 

carrier  sideslip  angle,  deg. 

BETAO 

Orbiter  sideslip  angle,  deg. 

5a 

AILRON 

aileron  deflection  angle,  deg. 

6e 

ELEVON 

Orbiter  elevon  deflection  angle,  deg. 

^ej 

ELV-IB 

inboard  carrier  elevator  panel  deflection  angle,  deg 

6e(J) 

ELV-OB 

outboard  carrier  elevator  panel  deflection  angle, 
deg. 

ELEVTR 

carrier  elevator 'deflection  angle,  deg. 

6r 

RUDDER 

carrier  rudder  deflection  angle,  deg. 

«rL 

RUD-L 

carrier  lower  rudder  panel  deflection  angle,  deg. 
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NOMENCLATURE  (Continued) 


Plot 

Symbol 

RUD-U 

DCA 

DCD 

DCBL 

DCSL 

DCL 

DCLM 

DCYN 

DCLN 

DCN 

DCY 

DX 

DY 

DZ 

DALFA 


Definition 

carrier  upper  rudder  panel  deflection  angle,  deg. 

spoiler  deflection  angle,  deg. 

incremental  axial  force  coefficient 

incremental  drag  coefficient 

incremental  body  axis  rolling  moment  coefficient 

incremental  stability  axis  rolling  moment  coefficient 

incremental  lift  coefficient 
incremental  pitching  moment  coefficient 
incremental  body  axis  yawing  moment  coefficient 

incremental  stability  axis  yawing  moment  coefficient 

incremental  normal  force  coefficient 

incremental  side  force  coefficient 

Orbiter  longitudinal  separation  distance  from  nominal 
mated  position,  ft 

Orbiter  lateral  separation  distance  from  nominal 
mated  position,  ft 

Orbiter  vertical  separation  distance  from  nominal 
mated  position,  ft 

incremental  angle  of  attack  between  Orbiter  and 
carrier  FRL,  a - ac>  deg. 


NOMENCLATURE  (Concluded) 


Symbol 

Plot 

Symbol 

Definition 

A3 

DBETA 

incremental  angle  of  sideslip  between  Orbiter  and 
carrier,  3Q  - ec>  deg. 

A<j> 

DPHI 

incremental  roll  angle  between  Orbiter  and  carrier, 
deg. 

PHI 

Orbiter  roll  angle,  deg. 

Ck 

CL-C 

carrier  lift  coefficient  with  test  mounting 
system  corrections 

CDC 

CD-C 

carrier  drag  coefficient  with  test  mounting 
system  corrections 

Cmc 

CLM-C 

carrier  pitching  moment  coefficient  with  test 
mounting  system  corrections 

CYC 

CY-C 

carrier  side  force  coefficient  with  test  mounting 
system  corrections 

CnBC 

CYN-C 

carrier  body  yaw  moment  coefficient  with  test 
mounting  system  corrections 

CnSC 

CLN-C 

carrier  stability  yaw  moment  coefficient  with  test 
mounting  system  corrections 

C*SC 

CSL-C 

carrier  stability  roll  moment  coefficient  with ’test 
mounting  system  corrections 

C^BC 

CBL-C 

carrier  body  roll  moment  coefficient  with  test 
mounting  system  corrections 

Cac 

CA-C 

carrier  axial  force  coefficient  with  test 
mounting  system  corrections 

CN  c 

CN-C 

.carrier  normal  force  coefficient  with  test 
mounting  system  corrections 
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REMARKS 


The  Orbiter  axial  force,  measured  during  this  test,  exhibits  the 
following  trend: 

1)  at  low  angles  of  attack,  axial  force  decreases  with  increasing 
angle  of  attack,  as  would  normally  be  expected, 

2)  at  high  angles  of  attack,  axial  force  increases  with  increasing 
angle  of  attack,  contrary  to  normal  expectations. 

Extensive  investigations  and  analysis,  conducted  during  the  test,  in- 
dicated that  trend  number  (2)  was  not  caused  by  model  fouling  or  other 

test  problems  and  was,  indeed,  representative  of  aerodynamic  characteris- 
tics. 

Vertical  tail  pressure  instrumentation  (PEb1  and  Peb2)  was  discon- 
nected during  runs  588  through  599. 

Configuration  D (as  described  in  figure  2f)  was  not  at  <j>  = 90°,  as 
planned,  because  of  support  system  deflections  (caused  by  the  Orbiter 
model  touching  strut  S3). 


15 


CONFIGURATIONS  INVESTIGATED 


The  Orbiter  model  was  an  0.030-scale  representation  of  the  Space 
Shuttle  Orbiter  VL70-00Q140A/B  lines  with  modified  OMS  pods  and  elevons 
as  shown  in  figure  2a.  The  basic  Orbiter  is  a blended  wing-body  design 
with  a double  delta  wing  (75°  and  45°  leading  edge  sweeps).  The  Orbiter 
model  was  tested  both  with  and  without  a tail  cone  fairing.  The  tail 
cone  fairing  covered  the  MPS  nozzles,  OMS  nozzles,  and  base, as  shown  in 
Figure  3b.  The  Orbiter  model  was  mounted  in  the  tunnel  using  several 

blade  Y.trut  configurations  as  follows: 

S = Orbiter  support  blade  strut,  upper  entry  position, 

$ = Orbiter  support  blade  strut,  lower  entry  position, 

S = Orbiter  dummy  support  blade  strut. 

Figure  2f  shows  the  strut  arrangements.  Orbiter  elevon  and  aileron  de- 
flection angles  were  varied.  The  Orbiter  was  tested  both  isolated  and 
in  the  presence  of  the  carrier  at  various  separation  locations.  The 
following  Orbiter  configurations  were  tested: 


°1  = B26  G9  E43  F8  M16 

°2  = B26  C9  E43  F8  M16  N28  N24 

°3  = B26  C9  E43  F8  M16 

°4  = B26  C9  E43  F8  M16 


W116  TC5.1 


W116  (with  strut  S-j) 


R5  V8  W1 1 6 TC5.1 
W1 16  TC5.1 


°5  = B26  C9  E43  F8  M16  N28  N24  R5  V8  W116 

°6  ' B26  C9  E43  F8  M16  N28  N24  R5  V8  W116  MPS  C°''er  Plate  "" 
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CONFIGURATIONS  INVESTIGATED  (Continued) 


°7  = B26  C9  E43  F8  M16  N28  R5  V8 
°8  = B26  C9  E43  F8  M16  N28  R5  V8 
°9  = B26  C9  E43  F8  M16  N28  N24 


W,,c  strut,  S2  cover  plate  #1 
b base  plate  off 

W,1C  strut,  S2  cover  plate  #2 
b base  plate  off 

W116  (with  strut  S^) 


off 

off 


MPS 

MPS 


where : 

Component  Description 

B Orbiter  fuselage  per  Rockwell  lines  VL70-000140A/B, 

26  model  drawing  SS-A01360 


•43 


8 


M 


16 


24 


N 


28 


R 


5 

TC 


5.1 


'8 


Orbiter  canopy  per  Rockwell  lines  VL70-000140A/B, 
model  drawing  SS-A01360 

Orbiter  full -span,  unswept  hingeline,  6"  gapped  elevons 
per  Rockwell  lines  VL70-000200,  model  drawing  SS-A01360 

Orbiter  body  flap  per  Rockwell  lines  VL70-000200,  model 
drawing  SS-A01360 

Orbiter  OMS/RCS  pods  per  Rockwell  lines  VL70-000203A, 
VL70-008401 , model  drawing  SS-A01360 

Orbiter  main  propulsion  system  (MPS)  nozzles  - VL70- 
000140A,  VL70-00503QA,  model  drawing  SS-A01360 

Orbiter  OMS  nozzles  - VL70-000140A  model  drawing  SS- 
A01360 

Orbiter  rudder  per  Rockwell  lines  VL70-000146A,  model 
drawing  SS-A01360 

Orbiter  tail  cone  fairing  which  covers  the  MPS  nozzles 
and  the  OMS  nozzles  and  base,  built  by  the  Boeing 
Company,  also  used  in  CA5 

Orbiter  centerline  vertical  tail  per  Rockwell  lines 
VL70-000146A,  model  drawing  SS-A01360 


Orbiter  double  delta  wing  per  Rockwell  lines  VL70- 
000200,  model  drawing  SS-A01360 
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CONFIGURATIONS  INVESTIGATED  (Continued) 

Effects  of  simulated  attach  hardware  were  investigated  using  the 
following  model  components  attached  to  the  carrier. 

AT  Forward  attach  structure  between  the  Orbiter  and  carrier 

j8  model  used  for  iQ  of  3 to  10  degrees  for  AZ  = 0 feet 

AT- Q Aft  attach  structure  between  the  Orbiter  and  carrier 

™ model  for  AZ  = 0 feet 

The  carrier  model  was  an  0.030-scale  representation  of  the  Boeing 
737-100  aircraft  with  surface  contours  built  to  represent  the  747  under 
loads  it  would  experience  with  a 600,000  pound  gross  weight  flying  at  Mach 
0.86  at  an  altitude  of  35,000  feet.  The  model  also  had  a built  in  0.64° 
leading  edge  up  wing  tip  twist  to  compensate  for  model  aero«i* Stic  effects, 
which  are  estimated  to  produce  a 0.64°  leading  edge  down  twist.  The 
carrier  had  200  square  foot  tip  fins  on  its  horizontal  tail.  Spoilers 
were  deflected  to  45°  and  flaps  were  retracted  during  most  of  the  test. 
Several  runs  were  made  with  spoilers  retracted.  Elevator  and  rudder  de- 
flections were  varied  during  the  test.  The  carrier  was  tested  both  iso- 
lated and  in  the  presense  of  the  Orbiter  at  various  separation  conditions. 
Carrier  configurations  investigated  were: 

747/0  = B27  8 Fq  H15  6 m| | n|7  T,g  V,  , W^, 

7477'  ■ B27.8  Fo  H15.6  M26  N58  S1-12  T19  V9.1  W44.1>  SS  = 45° 

where: 

Component  Description 

B27  8 fuselage 

Fq  all  flaps  retracted 
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CONFIGURATIONS  INVESTIGATED  (Concluded) 

H1 5 . 6 

horizontal  tail  (H-jg)  with  200  ft^  tip  fins 

M25 

M26 

inboard  (M25)  and  outboard  (M2g)  nacelle  struts 

N57 

"58 

inboard  (Ng7)  and  outboard  (Ngg)  nacelles 

Sl-12 

12  spoiler  panels  located  on  wing  upper  surface,  all 
deflected  45° 

T19 

flap  track  fairing 

V9.1 

vertical  tail 

W44.1 

wing 

Orbiter  base  pressures  were  measured,  for  configurations  without  tail 
cone,  at  locations  as  shown  by  figure  2c.  Pressures  were  measured  on  both 
sides  of  Orbiter  support  strut  when  S1  was  used  and  pressures  were  measured 
on  the  fuselage  near  the  vertical  tail  when  the  vertical  tail  was  installed 
as  shown  by  figure  2d.  Pressures  were  measured  in  the  Orbiter  and  carrier 
balance  cavity. 
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TEST  FACILITY  DESCRIPTION 


The  Boeing  Transonic  Wind  Tunnel  (BTWT)  is  a continuous  flow,  closed 
circuit,  single  return,  atmospheric  facility  with  the  following  character- 
istics: 


Test  Section  Flow  Parameters  Test  Section  Dimensions 


Freestream  Condition 

Range 

Description 

Value 

Mach  number 

0 thru  1.15 

Cross-section  (minus 

Dynamic  pressure,  psia 

0 thru  6.3 

corner  fillets),  ft. 

8 x 10 

Static  pressure,  psia 

15  to  5.4 

Length,  ft. 

14.5 

Stagnation  pressure 

atmospheric 

2 

Area,  ft. 

88 

Maximum  unit  Reynolds 
number,  per  foot 

4 x 106 

Maximum  total 

temperature,  °F 

160 

The  test  section  can  be  operated  with  either  solid  or  slotted  walls. 
The  slotted  wall  configuration  consists  of  16  slots  which  can  vary  wall 
porosity  from  3.5%  to  11%. 

Test  data  acquistion,  recording,  computations,  and  display  are  done 
bv  an  XDS-9300  computer  and  Astro  data  sub-system. 
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DATA  REDUCTION 


Force  and  moment  data  were  reduced  in  both  body  and  stability  axes 
using  standard  Boeing  data  reduction  procedures.  The  following  data  re- 
duction constants  were  used: 

Carrier  Orbiter 


Symbol 

Description 

Model 

Scale 

Full 

Scale 

Model 

Scale 

Full 

Scale 

S 

2 

reference  area,  ft. 

4.950 

5500 

2.421 

2690.0 

b 

reference  span,  in 

70.441 

2348.04 

28.100 

936.68 

c 

reference  mac,  in 

9.833 

327.78 

14.244 

474.81 

MRC 

moment  reference  center,  in 

XC  or  XO 

40.197 

1339.90 

33.270 

1109.0 

YC  or  YO 

0.0 

0.0 

0.0 

0.0 

ZC  or  ZO 

5.723 

190.80 

11.250 

375.0 

No  base  or  cavity  corrections  were  applied  to  the  data. 

Wind  tunnel  data  were  interpolated  versus  the  applicable  separation 
parameters  (<*<>,  AZ,  aX,  aw,  AY,  e0>  3c,  and  4)  as  summarized  by  Table  VII. 
These  interpolated  data  were  used  to  compute  interference  increments  by 
subtracting  isolated  data  from  interference  data  as  summarized  by  Table 
VIII.  A special  interpolation  routine  was  used  for  datasets  with  simu- 
lated attach  hardware  as  summarized  by  Tables  IX  and  X.  Interpolated 
carrier  data  were  corrected  for  support  strut  tare  and  interference  using 
corrections  obtained  during  test  CA5  as  summarized  by  Table  XI.  Basic 
data,  interpolated  data,  incremental  data,  and- carrier  data  with  tare  and 

interference  corrections,  are  presented  in  this  report.  Tables  IV  through 
VI  describe  data  presentation  formats. 
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TABLE  I 


TEST  : CA20 

[DATES  11-20-74 

TEST  CONDITIONS 

— — nr — “ — r 

MACH  NUMBER 


BALANCE  UTILIZED: 


REYNOLDS  NUMBER 
(per  unit  length) 

DYNAMIC  PRESSURE 
(pounds/sq.  ft . ) 

STAGNATION  TEMPERATURE 
(degrees  Rankine) 

1.93  x 106/FT 

126 

548 

2.81  x 106/FT 

293 

559 

2.94  x.  1 06/ FT 

315 

555 

3.30  X 106/FT 

422 

563 

Orbiter:  BTWT  #66QF  2.074  inch  dia. 

Carrier:  BTWT  External  Balance 

CAPACITY  “ ~ 

Orbiter  Carrier  T( 

1780  lb.  10,000  lb. 

1335  lb.  5,0001b.  

301.5  lb.  1,000  lb. 

4266  in. -lb.  100,000  in. -lb.  

014.5  in. -lb.  25,000  in. -lb.  

014.5  in. -lb.  25,000  in. -lb.  


COEFFICIENT 

TOLERANCE: 


1780 

lb. 

1335 

lb. 

301. 

5 lb. 

4266 

in. -11 

2014. 

5 in.- 

2014. 

5 in.- 

COMMENTS: 


TEST:  CA£0 


OATA  SC T 
IDENTIFIER 


TAbLt  II 


DATA  SET/RUN  NUMBER  COLLATION  SUMMARY 


KB  i rciR. 


DATE  ' REV.  1/itylS 


CONFIGURATION 


MACH  NUMBERS 


oo ll  Oi  Ss>  S 


IIf1ft9aiEnK9K9Ba 


5 


5 O 


5 O 


S 


5 0 


S 


ncn 

-5 

0 

jljj 

A 

-S 

0 

■■■■■a 

5 


O 


5-/0 


5 O 


I HI 

raw 

ii 

ii 


o 


o I o 


o 


ST)  * 
604-  " 

ill  f 

03  | 
6 )6  ™ 


60S 


606 


6M 


607 


60°) 


610 


60S 


a or  p 

SCHEDULES 


■EH 


— O*  2°  4"  fct  f TlO  ^FRL  COEF.FICENTS 

»i'w)e)T)c) 


s^3;-2r-iro'i?2^3's 


S °^o  * €,7j/cr)»fc,^y6”)irr 

zepAB+Ti&t  c>isT"AFAce 


masa-msfc-maf 


TEST  RUN  NUMBERS 


TEST:  CA  2 0 


TABLE  II.  (Continued) 


DATA  SET  RUN  NUMBER  COLLATION  SUMMARY 


OAT*  SET 
IDENTIFIER 


KG-N03 


CONFIGURATION 


74-7/  / 


CRRRien. 


0/z\  0 


OR.  3/  re. 


DATE  'Rsv.  i/i  5/75 


MaCHNUVSFRS 


Sel 


4-7//  0,5 


Y3  0 5 


Y?  I 0 | 5 


5 


O 


10  O 


10 


O O 


O O 


IE 


0 


O I 7.5 


O 


13 

IS 

25 

31 

37 

43 

49 

ss 

. 6 

a o«  0 

SCHEDULES 


COEFFICENTS 


TE ST  RUN  NUMBERS 


EST:  CA2.0 


TABLE  II.  (Continued) 


DATA  SET/RUN  NUMBER  COLLATION  SUMMARY 


DATE:tfP/.  \/i$t  7S 


a OR  0 

schcoui.es 


COEFCICCNTS 


lOVAO  I I*  1C’.  AO  121 


nasa-msfc-maf 


TABLE  II.  (Continued) 


o 


TEST  : 


CAao 


DATA  SET/RUN  NUMBER  COLLATION  SUMMARY 


DATE  : 


‘/is/75 


OATA  SET 
IDENTIFIER 

CONFIGURATION 

| CflfiR.ieH. 

OR&treR 

1 dp 

Op 

£_ 

Sgv 

,,£.t 

?e 

s* 

IHAtH 

•fa 

A> 

0* 

42 

6 

/{?_ 

IZE 

747/7  o,  s, 

0_ 

O 

o 

5 

o 

0.6 

o 

o 

o 

”o 

A 

631 

625 

630 

-i 

m 

t/» 

H 

3 

C 

z 

z 

c 

s 

tt 

n 

o" 

0 

°/3 

5 

0 

0 

0 

IO 

o 

636 

6 37 

638 

JLl 

0 

o 

o 

5 

0 

0.6 

0 

0 

20 

0 

— 

6*1 

640 

639 

521 

4, 

o 

0 

5 

0 

0.6 

0 

o 

o 

o 

632 

646 

647 

53 

f 

o 

<*3 

0 

5 

0 

0.6 

0 

o 

10 

o 

635 

<294- 

693 

5+ 

• 

4* 

o 

C/3 

o 

£ 

0 

0.6 

0 

0 

20 

0 

642 

677 

£- 7£ 

55 

S 

o 

Y* 

0 

5 

o 

0.6 

0 

0 

o 

0 

£33 

645 

644- 

56 

8 

o 

Y* 

0 

5 

o 

6Jo 

o 

o 

IO 

o 

£34- 

67/ 

692 

57 

8 

0 

Y* 

0 

~5 

0 

0.6 

0 

0 

20 

o" 

643 

674- 

675 

■ 

52 

0 

o 

o] 

5 

o 

0 

3 

0 

10 

775 

aa 

■ 

59 

D 

B 

r* 

0 

5 

q 

m 

o 

0 

0 

to 

0 

735 

73& 

■ 

CO 

H 

□ 

% 

B 

5 

o 

06 

o 

0 

10 

780 

707 

0 

ra 

n 

B 

B 

S 

0 

0 

0 

\0 

7 36 

737 

m 

62. 

n 

E 

V3 

O 

5 

B 

EE 

:r~ 

0 

0 

0 

Q 

£49 

648 

■ 

63 

G 

E 

EE 

0 

s 

L°J 

EE 

0 

o 

10 

0 

£87 

64- 

E 

E 

% 

0 

~T 

a 

EG 

Hi 

0 

o 

20 

O 

i 

670 

67/ 

65 

m 

E 

°/3 

o 

5 

EG 

HI 

0 

0 

0 

0 

650 

6 st 

J 

' oC 

| 

Q 

E 

°/3 

o 

5 

±1 

EE 

01 

o 

00 

\ 

U 

67<? 

6?9 

I 7 13 19 25 31 37 43 49 55 61 67 "5  76] 


1,1  i 1 il  M ii,l  1 1 t.Li  i l.i  1 4.1  1 I J4  * A A 1.1  ill  1 li.LU.1.1  Jill  1,1  A A 1 1 1 1 A 1 A.  I 1 1-A.JL^— 1 — ft Lo . V I I i.A  ■ 

COE  F F ICENTS  IDVARI1I  IL.API21  'iCV 

a OR  f — • - - - - 

SCHEDULES  . 


nasa-msfc-maf 


EST:  CQ2.0 


OATA  SET 
IDENTIFIER 


CONFIGURATION 


K&NO&7  7 47//  O.s 

vo  1 ; — I 1 — 

6ft 

£<? 

70  

71  

iz 

73 

7* 

73 

7<® 


77 


78 


79 


1 


SI 


*2 


93 


a or  0 

SCHEDULES 


OPr3treH_ 

1 £0  I io 


TABLE  II.  (Continued) 

] DA  i A SET/RUN  NUMBER  COLLATION  SUMMARY 

Q9/Z£/gAE  I q^STreH.  ' 

r<c  ^ >£ip  MAj  ^ g JL2 

JL_LJL.2± O O go 

f -S  0/3  o 5 O o.fe  0 0 O 

4 -5  0/3  Q 5 0 o.fc  0 O 10 

9 ~5  °/»  o £ 0 0.6 0 o 0 

8 -3  % 0 3 0 0,6 0_ o 10 

T E>  % o 9 0 o.fr  0 ~ o O 

f 5 ^3  o 5 0 o.£  O <? (0 

9 5 0/3  Q S <?  o-£ ^ 0 O 

][  _2 2 

Ud«/3|  o I 1 0)  |o4'  ^ I ' 


^3 


<y5  0 


% 


°h\o 


<Y> 


<V3 


[DATE  : tffV. 17/5/75 


A* 

AY 

A; 

A 

/4- 

go 

0 

A 

K 

5 

v>> 

O 

10 

776 

732 

10 

1 0 

739 

74a 

0 

10 

779 

786 

10 

10 

740 

741 

6 

10 

711 

7?3 

10 

10 

743 

7<f£ 

0 

10 

17& 

795 

1 0 

10“ 

1441 4S 

I £99 1 


68/ 


COEFFICEHTS 


IOVAPMI  if. A«  1*1  NCV 


HASA*MSFC*MAF 


r EST  RUN  NUMBERS 


TABLE  II.  (Continued) 


TEST:  r/)ao 


DATA  SET/RUN  NUMBER  COLLATION  SUMMARY 


DATE:/'//.  I//S/75' 


DATA  SET 
IDENTIFIER 

CONFIGURATION 

— 

ReiTEK 

■ 

Si 

— nxb — 

El 

MR 

l(iz 

• ■■ 

< ■ ' 

IRI 

■71 

! OX.  I Y 

I azr 

G 

IKa 

INHHI 

; ’ 

higsraa-i 

BBI 

B 

E 

5 

_o 

IBB 

m 

o 

BE 

/o 

o 

K 

68  5 

■ 

ms 

0 

0 

93 

0 

5 

~6 

02 

n 

o 

ESI 

B 

r 

102. 

703 

H 

1 

* i 

0 

B 

93 

o 

5 

a 

0.6 

Q 

m 

ID 

i|o 

■ 

■ 

083 

II* 

;■ 

1 

22 

B 

□ 

9? 

o 

5 

LT 

0.6 

c? 

WE 

■ 

7 76 

713 

37 

B 

□ 

93 

n 

BE 

IO 

ns- 

r 

74? 

751 

Hi 

PI 

1/ 

-« 

X 

C 

2 

Z 

c 

£ 

0 

PI 

t*' 

90 

□ 

□ 

ra 

□ 

B 

B 

06 

o 

BE 

o 

■ 

■ 

717 

796 

91 

□ 

H 

°/3 

o 

5 

6/ 

EB 

o 

EE 

IO 

IO 

750 

9£ 

□ 

B 

93 

0 

5 

0 

o>6 

D 

EG 

0 

10 

r 

799 

794- 

93 

El 

S 

93 

0 

5 

o 

66 

0 

m 

wm 

IB 

■ 

ESS 

759 

■ 

94- 

B 

0 

93 

o 

5 

0 

30 

0 

m 

■E 

800 

795 

■ 

9? 

□ 

0 

°/3 

o 

5 

D 

BH 

0 

BE 

in 

lO 

■ 

757 

758 

■■ 

■ 

4 

-5 

93 

□ 

5 

0 

6»£> 

-5 

BE 

/o 

?o4- 

805 

m 

17 

0 

E 

ah 

a 

5 

n 

m 

-5* 

m 

o 

IO 

S»l 

810 

9? 

B 

B 

9 3 

o 

a 

m 

-5  I 

BE 

o 

(0 

806 

99 

B 

B 

93 

O 

a 

00 

SI 

BE 

■a 

10 

8/2- 

0 1 

/DO 

O 

B 

a 

5 

ja 

<5.6 

BE 

■3 

m 

■ 

502 

807 

10 1 

□ 

0 

93 

D 

9 

E0 

BE 

El 

)0 

■ 

2i3 

?o8 

> 

w&2\ 

1 

r 

0 

E 

RSI 

D 

■31 

aai 

HI 

BB 

EEI 

Ell 

10 

3 

L 

8/5 

UJ 

ro 


13 


19 


31 


37 


43 


49 


55 


61 


67 


llillil 


JL-L 


-l-L 


A-i  I I I 


■l-LJL.l-A. 


1-1  i 1 1 1 1 1 1 i-i  i 1 * 1 T 1 l 1 I * » * * 1 « » i I i 1 I 


1 I JL  11-- 

IOVAR  (It 


■ A.  4 III 

if.  4Q  t2» 


♦iCV 


COEFFlCENTS 


a or  & 

SCHEDULES 


nasa-msfc-maf 


TABLE  II.  (Conti nued ) 
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TABLE  II.  (Continued) 
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OR  rtf  ft 


DATE 


CnRRJER 


7j 


0\(q 


0 


O 1 0#£> 


ES&3MMK1CTCS2I 


5 


0 5 


7/3  0 5 


7? 


73  /51  5 o o,6 


73  \o  I O o 


I O | o |o*t 


0 I 10 


o\io  o \on 


5 


O O O 


o o ho  |/o 


o o o \ o 


Dll 


720 


7/4-|7/5 


7/7 


7/& 


rt  OR  fl  , 

CCCE  FlCENTS 

IDVAR  111 

if.  A«  (21 

•iCv 

SCHEDULES 

NASA  Msrc^AF 


' >j 3 e t* n n NOb 


TABLE  II.  - DATA  SET/RUN  NUMBER  COLLATION  SUMMARY 

(Continued) 


Symbol  Definition 

Orbiter 

On  = Vertical  tail  off  (Vg) 

Tail  cone  on  (TC5J) 

0,,  - Vertical  tail  off  (Vg) 

Tail  cone  off 
with  strut  Si 

Og  = Vertical  tail  on  ( \Iq ) 

Tail  cone  on  (TC5J  ) 

O4  = Tail  cone  on  (TCc  i) 

Vertical  Tail 
simulating  dummy 
strut 


Orbiter  Support  Strut 

S-j  = Orbiter  support  blade  strut 

Sg  = Orbiter  support  blade  strut 

Sg  = Orbiter  dummy  support  blade 

Carrier 


Og  = Vertical  tail  on  (Vg) 
Tail  cone  off 


06  = MPS  base  plate  off 

Vertical  tail  on  (Vg) 


Oy  = MPS  base  plate  off, 

S2  cover  plate  #1  off. 

Vertical  tail  on 

0g  = MPS  base  plate  off, 

S2  cover  plate  #2  off. 

Vertical  tail  on 

Oq  = MPS  base  plate  on. 
Vertical  tail  off 
with  strut  S2 


upper  entry  position 


lower  entry  position 


strut 


747/0  = Carrier  with  spoilers  and  flaps  retracted 
747/1  = Carrier  with  spoilers  deflected  45°  and  flaps  retracted 
a,  g,  and  AZ  Schedules 
A ac  = 0°,  2°,  4°,  6°,  8°,  10° 

A 3C  = -10°,  -7°,  -5°,  -3°,  -2°,  -1°,  0°,  +1°,  +2°,  +3°,  +5°,  +10° 

A aQ  = 6°,  8°,  10°,  12°,  14°,  16V 18° 

c 
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TABLE  II.  (Concluded) 


A AZ  = 0"*,  3",  7.5',  15",  30",  45",  60" 

A g0  = 2.5°,  0°,  -2.5°,  -5°,  -7.5°,  -10°,  -15° 

* minimum  attainable 
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Table  III.  - MODEL  DIMENSIONAL  DATA 
A.  Carrier  Model 


MODEL  COMPONENT:  BODY  - B27.8 

GENERAL  DESCRIPTION:  Body  74-7  Project  with  A.P.V. 

Model  Scale:  0.03 

Drawing  Number:  65-69716 

Dimensions: 

Length,  in 
Max.  Width,  in 


Full  Scale 
2702 


Model  Scale 
81.06 
7.66 


Area 

Wetted,  ft^ 


12.71 
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Table  III  A - Continued. 


MODEL  COMPONENT:  Fo 

GENERAL  DESCRIPTION  Clean  Wing 
Flaps  Up 


39 


Table  1 1 1 A - Continued 


MODEL  COMPONENT:  Horizontal  Tail  H15,6 

GENERAL  DESCRIPTION:  Horizontal  Tail  with  Vertical  Fins  on  each 

Tip  at  Body  B.  L.  12.82 

Model  Scale  0.03 

Drawing  Number  1319-55  1/2  - 60 

Dimension:  Full  -Scale  Model  Scale 


EXPOSED  DATA  (one  side) 
Area-ft^ 


200 
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Table  III  A - Continued. 


MODEL  COMPONENT:  M25 

GENERAL  DESCRIPTION:  Inboard  747,  JT9D  nacelle  strut 
Model  Scale:  0.03 


Dimensions 

Wing  B.L.  of  nacelle  C^,  in. 
Cont  angle  deg.  inboard 


Full  Scale  Model  Scale 

470.0  14.100 

2 2 
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TABLE  III  A - Continued 


MODEL  COMPONENT:  M26 

GENERAL  DESCRIPTION:  Outboand  747,  JT9D 

Strut 

Model  Scale:  0.03 

Drawing  Number:  937-590 


Dimensions 

Full  Scale 

Model  Scale 

W L of  C,  , in 

25.020 

2 

2 

L 

Cant  angle,  deg  inboard 
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Table  1 1 1 A - Continued. 


MODEL  COMPONENT;  N57 

GENERAL  DESCRIPTION  Inboard  Fan  Cowl  and  Primary  747  Nacelle, 

Flow  Through  Type 

Model  Scale:  0.03 

Drawing  Number:  S.Q.  1007-96-97 
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Table  I II A - Continued 


MODEL  COMPONENT:  N58  

GENERAL  DESCRIPTION:  Outboard  Fan  Cowl  and  Primary  747  Nacelle, 
Flow  Through  Type 

Model  Scale: 0.03 , 

Drawing  Number  S.O.  1.007-96,-97 
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Table  III  A - Continued. 


MODEL  COMPONENT:  Spoilers  Sl-12 

GENERAL  DESCRIPTION:  Multi -panel  flight  spoilers.  Four  outboard  and 

S 

two  inboard  spoiler  per  side.  Subscript  denotes  spoiler  panel  1 is 
the  most  outboard  L.H.  panel  and  S12  is  most  outboard  R.H.  panel  . 

747  Model  Scale:  0.03  Model:  1065 

Drawing  No.:  65-71450,  S.O.  1065-51,  -59,-81,  -173 


Dimensions:  (One  panel) 

2 

Outboard  S-j and  Sg ^ (Ft  ) 
Span  (equivalent) 

Chord 

Inboard  Sg_g  and  S^_g  (Ft*\) 
Span  (equivalent) 

Chord 


Full  Scale 
Ft. 

21.48 

6.25 

3.44 

35,31 

7.50 

4.71 


Model  Scale 

_T__ 

0.019  ft2 

2.25 

1.238 


2.70 

1.696 
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Table  III  A - Continued 


MODEL  COMPONENT:  T19 

GENERAL  DESCRIPTION:  Flap  Track  Fairings, 

4 on  each  side 

Model  Scale:  0.03 

Drawing  Number:  S.Q.  1007-403 


DIMENSIONS 

Full  Scale 

Model  Scale 

WBL  of  Track  no.  1,  in. 

235.3 

7.06 

2,  in. 

353.0 

10.59 

, 

3,  in. 

652.0 

19:56 

4,  in 

743.6 

22.31 

Distance  from  wing 

50.0 

1.5 

Trailing  edge  to: 

Track  Trailing 

edge,  in. 

Table  III  A - Continued, 


MODEL  COMPONENT:  Vertical  V9.1 

GENERAL  DESCRIPTION:  Swept  Vertical  Tail 


Model  Scale:  0.03 

Drawing  Number:  65-6,9716;  1007-26,-610;  937-319 


Dimensions: 


Full  Scale  Model  Scale 


TOTAL  DATA 

Area  (Theo)  --  Ft^ 

Span  (theo)  - In. 
Sweep-Back  Angles,  Degrees 
Leading  Edge 


630.0  .567 

386.5  11.595 


50.12  50.12 


Chords: 

Root  (Theo)  WP-in. 
Tip  (Theo)  WP-in. 
Cus.  Sta.  of  .25  MAC 


461.67  13.85 

157.0.  ...  4...7JL 

2529.6  75.888 
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Table  1 1 1 A - Continued. 


MODEL  COMPONENT:  WING-  44.1 


GENERAL  DESCRIPTION:  Swept  747  Wine 


Model  Scale: 


Test  No". 


DWG.  No.  65-89585 


Dimensions: 


Full  Scale 


Model  Scale 


Total  Data 


Area  (Theo.)  Ft'1 
Planform 

Span  (Theo  In. 

Aspect  Ratio 

Incidence  Angle,  degrees 


3348.04 


70.441 


Chords : 


Fus.  Sta,  of  .25  MAC 
W.P.  of  .25  MAC 


327.78 
1339.90 
190. 80 


9.83.3 

40.197 

5.723 


48 


TABLE  IIIA  - Continued 


MODEL  COMPONENT:  ATTACH  STRUCTURE  - AT™ 

0(3 

GENERAL  DESCRIPTION:  Orbiter  to  carrier  forward  attach 

struts . 


MODEL  SCALE:  0.030 

DRAWING  NO.:  BOEING  1319-43 


SCALE 


DIMENSIONS: 

FULL 

MODEL 

AT38 

15.5 

0.465 

AT  3 8.1 

91.67 

2.75 

AT38 . 2 

75.00 

2.25 

AT  3 8 . 2A 

75.0 

2.25 

CO 

00 

00 

Eh 

< 

ROD 

ROD 

REMOVED 

REMOVED 

$ 

<i 
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TABLE  IIIA  - Concluded. 


MODEL  COMPONENT:  ATTACH  STRUCTURE  - ATgg 

GENERAL  DESCRIPTION:  Orbiter  to  carrier  aft  attachment,  pitch 

adjustable  from  0 to  10  deg. 


MODEL  SCALE:  0.030 

DRAWING  NO.:  Boeing  50  1319-37. 


DIMENSIONS: 

Pivot  location: 

In. , Xc 

In.,  Zc 

Equivalent  Span  (At  0 deg  iort,)  : 
Centerline  orbiter 


FULL  SCALE  MODEL  SCALE 


400,0 


12.0 


160.7 


4.8  21 


521.0 


15.63 
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TABLE  III  MODEL  DIMENSIONAL  DATA 
B.  Orbiter 

MODEL  COMPONENT  : BODY  - B?A 

GENERAL  DESCRIPTION  '•  Configuration  14QA/B  orbiter  fuselage. 

NOTE:  is  identical  to  except  underside  of  fuselage  has  been 

refaired  to  accept  

MODEL  SCALE:’  0.030 MODEL  DWG:  SS-A00I47,  Release  12 

DRAWING  NUMBER  : VL70-000143B,  * 000200,  -000205,  -006089,  -000145 

VL70-000140A,  -000140B  ' 


DIMENSIONS  : FULL  SCALE 

Length  (OML:  Fwd  Sta  3$^  =235),  In.  1293.3 
Lenqth  (IML,:  Fwd  StaX0=238),  In.  1290.3 

MODEL  SCALE 

38.799 

38. 709 

Max  Width  (At  XQ  = 1528.3),  In.  

264.0 

7.920 

Max  Depth  (At  XQ  = 1464),  In,  __ 

250.0 

7.500 

Fineness  Ratio  „ 

0.  264 

0.  264 

Area  - Ft^ 

Max.  Cross-Sectional  _ 

340.88 

0.307 

PI  an form 

Wetted 

Base 


TABLE  I I IB  - Continued. 


MODEL  COMPONENT  : CANOPY  - CQ  

GENERAL  DESCRIPTION  '•  Configuration  3A.  Canopy  used  with  fuselage  B^. 


MODEL  SCALE:  0.  030 

MODEL  DWG:  SS-A00147,  Release  12 

DRAWING  NUMBER  : , VL70-0d014_3A 


DIMENSIONS  : 


FULL  SCALE  MODEL  SCALE 


Length  (XQ  =434.  643  to  578),  In. 
Max  Width  (At  XQ  = 513.  127),  In. 
Max  Depth  (At  XQ  = 485 * 0)’  In* 
Fineness  Ratio 
Area 

Max.  Cross-Sectional 
PI  an  form 

Wetted 

Base 


143.357 


152.412 


25.  00 


4.  301 


4.  572 


0.  750 
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TABLE  IIIB  - Continued. 


MODEL  COMPONENT:  SLOTTED  ELEVON  (6  INCH  GAP)  - E.„ 

GENERAL  DESCRIPTION:  Configuration  140A/B 

orbiter  elevon. 

N° -TE : E41_is  a slotted  version  of  E?,.  Data  are  for  one  «HHe 

MODEL  SCALE:  0.030  _ ~~  ~ ~ 

DRAWING  NUMBER:  VL70- 000200,  - 

•006089,  -006092 

DIMENSIONS: 

FULL-SCALE 

MODEL  SCALE 

Area  - Ft2 

210.  00 

0.  189 

Span  (equivalent)  , In. 

349.  2 

10.  476 

Inb'd  equivalent  chord  , In. 

118.  004 

3.  540 

Outb'd  equivalent  chord.  In. 

55.  192 

1.  656 

Ratio  movable  surface  chord/ 
total  surface  chord 

-- 

At  Inb'd  equiv.  chord 

0.  2096 

0.  2096 

At  Outb'd  equiv.  chord 

0.  4004 

0.  4004 

Sweep  Back  Angles,  degrees 

Leadi ng  Edge 

0.  00 

0.  00 

Tailing  Edge 

■10.  056 

-10.  056 

Hingeline  _ 

(Product  of  Area  & c) 

Area  Moment  Ft3 

o.  oo 

0 00 

1587.  25 

0.  043 

Mean  Aerodynamic  Chord  , In. 

90.  7 

2.  721 
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TABLE  I I IB  - Continued. 


MODEL  COMPONENT 


BODY  FLAP  - Fg 


GENERAL  DESCRIPTION  '•  Cjonfiguration  140A/B  orbiter  body  flap 
NOTE;.  Hingeline  located  at  = 1528.3,  = 284.3 


MODEL  SCALE; 
DRAWING  NUMBER : 


0.  Q30 MODEL  DWG;  SS-A00147,  Release  12 

VL70-000140A,  -000145 


DIMENSIONS  : 


FULL  SCALE 


Length  (Xo=1520  - 1613)  In. 

Max  Width  , IN. 

Max  Depth  (XQ  = 1520),  In. 

Fineness  Ratio 
2 

Area  - Ft 

Max.  Cross-Sectional 
Planform 

Wetted 

Base 


93.  00 

262.  00 


23.  00 


150.  525 


41.847 


MODEL  SCALE 

—LJ.1 

7.86 

0.  69 


0.1355 


0.0377 
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TABLE  I I IB  - Continued, 


MODEL  COMPONENT  : QMS  POD  ~ M16 

GENERAL  DESCRIPTION  : Configuration  140C 

Orbiter  OMS  pod  - Short  pod 


MODEL  SCALE:  0.030 

DRAWING  NUMBER  : _ VL70-008401,  -008410 


DIMENSIONS  : FULL  SCALE 

Length  (OMS  Fwd  Sta.  XQ=1310.  5)  258.50 

Max  Width  (At  XD  = 1511),  In.  136,8- 

Max  Depth  (At  Xo  = 1511)«  In-  74-  70 

Fineness  Ratio  2-  484 

Area  " , 

Max,  Cross-Sectional  58.  864 

Planform  _______ 

Wetted  _________ 

Base  


MODEL  SCALE 

7,  755 

4,  104 
2.  241 

2.  484 


0.  053 
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yw  <Ai, 


TABLE  1 1 IB  - Continued 


MODEL  COMPONENT : MP3  NOZZLES  - N24 


GENERAL  DESCRIPTION : Configuration  140A/B  orbiter  MPS  nozzles 


MODEL  SCALE:  0.  030 

MODEL  DWG:  SS-A00147,  Release 

DRAWING  NUMBER:  VL  70 -005  03  OA. 

-000140A 

DIMENSIONS: 

FULL  SCALE 

MODEL  SCALE 

MACH  NO. 

Length  - In. 

Gimbal  Point  to  Exit 

Plane 

1 57.  00 

4.  71 

Throat  Lo  Exit  Plane 

99 . 2 

2.  976 

Diameter  - In. 
Exit 

91.  00 

2.  73 

Throat 

Inlet 

Area  - ft^ 
Exit 

45. 166 

0. 0407 

Throat 

Gimbal  Point  (Station)  - 
Upper  Nozzle 
X 

In. 

1445,00 

43.  35 

Y ' 

0~0 

CTO 

Z 

443. 00 

13.  29 

Lower  Nozzles 

X 

1468. 170 

44.  045 

Y 

±53. 00 

± 1.  59 

Z 

342. 640 

10. 279 

Null  Position  - Deg. 
Upper  Nozzle 
Pitch 

16 

16 

Yaw 

0 . 

0 

Lower  Nozzle 
Pitch 

10 

10 

Yaw 

3.  5 

3.5 
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TABLE  II IB  - Continued. 

MODEL  COMPONENT:  OMS  NOZZLES  ^ N2g  • 

GENERAL  DESCRIPTION:  Configuration  140A/B  orbiter  OMS  Nozzles 


MODEL  SCALE:  0.  030 

DRAWING  NUMBER:  VL70-000140A  (Location),  SS-A00106,  Release  5 (Contour) 


DIMENSIONS : FULL  SCALE  MODEL  SCALE 


MACH  NO. 

Length  - In. 

Gimbal  Point  to  Exit 

Plane 

Throat  to  Exit  Plane 

Diameter  - In. 
Exit 

Throat 

Inlet 

Area  - ft^ 
Exit 

Throat 

Gimbal  Point  (Station)  - 
Left  Nozzle 

X „ 

In. 

1518.00 

45.  54 

Y ° ‘ 

-88.0 

-2.  64 

Z° 

492.  0 

14.  76 

Right  Laoer  Nozzles 
X o 

1518.0 

45.  54 

Yo 

88.  0 

2.  64 

Zo 

49  L 0 " 

14.  76 

Null  Position  - Deg. 
Left  Nozzle 

Pitch 

±8 

±8 

Yaw 

13°17  Outb'd.  2*30'  Inb'd 

Same 

Right  Sasw  Nozzle 
Pitch 

±8 

±8 

Yaw 

1 3°  1 7 ' Outb'd.  2°  17'  Inb'd 
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TABLE  I I IB  - Continued. 

MODEL  COMPONENT:  • RUDDER  - 


GENERAL  DESCRIPTION:  _ Configuration  I40C  orbiter  rudder  (identical  to 
configuration  140A/B  rudder! 


DRAWING  NUMBER:  VL70-00Q146B.  -000095 


DIMENSIONS: 

Area  - Ft2 

Span  (equivalent)  » in. 

Inb'd  equivalent  chord.  In. 

Outb'd  equivalent  chord,  in. 

Ratio  movable  surface  chord/ 
total  surface  chord 

At  Inb'd  equiv.  chord 

At  Outb'd  equiv.  chord 

Sweep  Back  Angles,  degrees 

Leading  Edge 

Tailing  Edge 

m"9e1  product  of  area  and  c) 
Area  Moment  Ft3 

Mean  Aerodynamic  Chord,  Inches 


FULL-SCALE 

100.  15 
201.  00 
91.  585 
50,  833 

0.  400 
— Q- 400 


26,  25 
34.  83 
610-92 

73.  2 


MODEL  SCALE 

0.  090 
6.  03 

2.  748 

1.  525 


0.  400 
1L-1QQ 


fo.25  , 

34.  83 
JL  0165 
2.  196 
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v I TABLE  I I I B - Continued. 

MODEL  COMPONENT  ; ORB  ITER  TAILCONE  - TCg  < 

GENERAL  DESCRIPTION  '•  Fairing  mounted  on  orbiter  fuselage  base  for 
ferry  missions. 


MODEL  SCALE:  0.030 


DRAWING  NUMBER  : Boeing  Dwg  No.  : 1319-71 


DIMENSIONS  : 


FULL  SCALE  MODEL  SCALE 


Length 
Max  Width 

Max  Qcfckbc  Height 
Fineness  Ratio 
Area  - Ft^ 

Projected  frontal  area 
Max.  Cross-Sectional 

Planform 

Wetted 

Base 


445. 83 


13. 375 


303. 33 


9.  10 


265. 00 


7.95 


324. 105 


0. 2917 
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TABLE  I I IB  - Continued. 

MODEL  COMPONENT:  VERTICAL  - Vg  . 

GENERAL  DESCRIPTION:  Configuration  140A/B  orbiter  vertical  tail 


MODEL  SCALE:  Q.  030 MODEL  DWG:  SS-A00148,  Release  6 


DRAWING  NUMBER:  VL70-000146A 

DIMENSIONS: 

TOTAL  DATA 

p 

Area  (Theo)  - Ft' 

Planform 

Span  (Theo)  - In. 

Aspect  Ratio 
Rate  of  Taper 
Taper  Ratio 

Sweep-Back  Angles , Degrees . 
Leading  Edge 
Trailing  Edge 
0.25  Element  Line 

Chords : 

Root  (Theo)  WP 
Tip  (Theo)  WP 
MAC 

Fus.  Sta.  of  .25  MAC 
W.P.  of  .25  MAC 
B.L.  of  .25  MAC 

Airfoil  Section 

Leading  Wedge  Angle  - Deg. 
Trailing  Wedge  Angle  - Deg. 
Leading  Edge  Radius 

Void  Area 

Blanketed  Area 


FULL  SCALE 

MODEL  SCALE 

413.  253 

0.  372 

315.  720 

Q.  472_ 

1.675 

1.  6 75 

0 507 

0.  507 

0.  404 

0.  404 

45. 000 

45.  000 

26.  25 

26.  25 

41.  13 

41.  13 

268.50 

8.  055 

108.47 

3.  254 

199. 81 

5.994 

1463. 35  . 

43.901 

635.  52 

19.  066. 

0.  00 

0.  00 

10.  00 

10.  00 

14.92 

14.92 

2.  00 

0.060 

, ( 

13.  17 

0,119 

0.  00 

0.  00 

OA^44 p. 
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TABLE  I I IB  - Concluded. 


MODEL  COMPONENT:  WING-W,,^ 

GENERAL  DESCRIPTION:  Configuration  4 


NOTE:  Identical  to  except  airfoil  thickness.  Dihedral  angle  is  along 

trailing  edge  of  wing.  Geometric  twist  = 0. 

MODEL  SCALE;  0.030 

"EST  NO.  DWG.  NO.  VL70-000140A.  -000200 


DIMENSIONS: 


TOTAL  DATA  . 

"Area  (Theo • ) Ft4 

Plan form 
Span  (Theo  In. 

Aspect  Ratio 
Rate  of  Taper 
Taper  Ratio 

Dihedral  Angle,  degrees 
Incidence  Angle,  degrees 
Aerodynamic  Twist,  degrees  . 
Sweep  Back  Angles,  degrees 
Leadi ng  Edge 
Trailing  Edge 
0.25  Element  Line 
Chords: 

Root  (Theo)  B.P.0.0. 
TiD,  (Theo)  B.P. 

MAC 

Fus.  Sta.  of  .25  MAC 
W.P.  of  .25  MAC 
B.L.  of  .25  MAC 


EXPOSED  DATA  . 7 
'Area  (Theo ) Ft4 

Span,  (Theo)  In.  BP108 
Aspect  Ratio 
Taper  Ratio 
Chords 

Root  BP108 
Tip  1.00  b. 

MAC  2 

Fus.  Sta.  of  .25  MAC 
W.P.  of  .25  MAC 
B.L.  of  ,25  MAC 

Airfoil  Section  (Rockwell  Mod  NASA) 
XXXX-64 


Root  b ■ 

1 

Tip  b - 
1 


Data  for  (1)  of  (2)  Sides 
Lead-'ng  Edge  Cuff  -> 
planform  Area  Ft4 

Leading  Edge  Intersects  Fus  M.  L.  © Sta 
Leading  Edge  Intersects  Wing  © Sta 


FULL-SCALE 


MODEL  SCALE 


1.177 
0.  200 

-fl-SPO 


jLm 


28.  10 

gr'  265 

um. 

0,  200 
3.500 
0.  500 


45. 00 
- 10-05A 

25-2L 19- 

689. 24 

-JJLLJ35-. 

474,81 

H36.8? 

290. 58 
182. 13 


45.  00 
-a-Uh.Qfifi 
35-309- 

20. 677 

dLJte. 

14. 244 
34. 105 

— 8.  212 

5.464 


1751.50 
720. 68 

2J)5<£_ 

0.  245 


1.  576 
21, 620 

2,  059 
0.  245 


562.  09 

392.  83 
1185.98 
294. 30 

251,77 


16. 863 

-4.13.fi. 

■LL.7.85- 

35. 579 
8. 829 

.7, ..5  5 3,. 


jmi 


(Lin. 


0.  120 


0.  120 


m w,  _ j&jao. 

1024.00  -3SL2Z 
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Table  IV. 

CA20  DATASET  DESCRIPTION 
(Raw  Data) 


DATASET 

TYPE 

DESCRIPTION 

RGNXXX 

Longitudinal  coefficient  schedule  for  747  carrier 
balance  data  which  contain  "standard"  wind  tunnel 
corrections. 

AG MX XX 

Lateral  coefficient  schedule  for  747  carrier  balance 
data  which  contain  "standard"  wind  tunnel  corrections. 

BGNXXX 

Longitudinal  coefficient  schedule  for  orbiter  balance 
data  which  contain  "standard"  wind  tunnel  corrections. 

CGNXXX 

Lateral  coefficient  schedule  for  orbiter  balance  data 
which  contain  "standard"  wind  tunnel  corrections. 

DGNXXX 

Pressure  coefficient  data  as  follows: 

Q(PSF)  - dynamic  pressure,  psf 

PB1 , PB2,  PB3  - orbiter  base  pressure  coefficients 

PCAV  - orbiter  cavity  pressure  coefficient 

PSC  -carrier  cavity  pressure  coefficient 

LHLS,  RHLS  - left  and  right  hand  pressure 

coefficients  in  proximity  to  orb. 
vert,  tail  for  blade/sting  support 
system. 

LHVERT , RHVERT  - identical  to  LHLS  and  RHLS  but 
for  base  sting  support  system. 

I 
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Table  V. 

CA20  COEFFICIENT  SCHEDULE 

(Raw  Data) 


Dataset 

Type 

Dataset«Sequence 

1st  ID 

Coefficients 

2nd  ID 

FT 

2 

3 

4 

5 

6 

/ 

8 

9 

10 

RGNXXX 

034-036  _ • 

MACH 

ALPHAW 

BETA 

Q(PSF) 

CL 

CD 

CLM  , . 

CY 

CLN 

CSL 

i 

037 

MACH 

ALPHAO 

ALPHAW 

BETA 

DY 

DZ 

CL 

CD 

CLM 

CY 

CLN 

CSL 

038  & 039 

MACH  ‘ 

BETA 

ALPHAW 

ALPHAO 

DY, 

DZ 

CL  ' 

CD 

CLM 

CY 

CLN 

CSL 

040-149 

ALPHAO 

DZ 

MACH 

DX 

DY 

- - J» 

BETAO 

PHI 

ALPHAW 

BETA 

CL 

CD 

CLM 

AGNXXX 

040-149 

ALPHAO 

DZ 

MACH 

DX 

DY 

BETAO 

PHI 

ALPHAW 

•BETA 

CY 

CLN 

CSL 

BGNXXX 

001-011  & 015-033  &■  037 

MACH 

ALPHAO 

BETAO 

PHI 

Q(PSF) 

CL 

CD 

CLM 

CY 

CLN 

CSL 

I 

012  & 013 

MACH 

DZ 

ALPHAO 

BETAO 

PHI 

Q(PSF) 

CL 

CD 

CLM 

CY 

CLN 

CSL 

014 

MACH 

. BET AO 

ALPHAO 

PHI 

Q(PSF) 

CL 

CD 

CLM 

CY 

CLN 

CSL 

1 

038  & 039 

MACH 

BETA 

ALPHAW 

ALPHAO 

DY 

DZ 

CL 

CD 

CLM 

CY 

CLN 

CSL  ! 

1 

040-149 

ALPHAO 

DZ 

MACH 

DX 

DY 

BETAO 

PHI 

ALPHAW 

J 

BETA 

CL 

CD 

1 

CLM  | 

CGNXXX 

040-149 

ALPHAO 

DZ 

MACH 

DX 

DY 

BETAO 

|PHI 

ALPHAW 

BETA  jcY 

CLN  | 

CSL  j 

DGNXXX 

001-011  & 015-019  & 037 

MACH 

ALPHAO 

Q(PSF) jPBl 

PB2 

PB4 

LHLS 

RHLS 

PCAV 

I 

! 

012  & 013 

MACH 

DZ 

Q(PSF) 

PB1 

PB2 

PB4 

LHLS 

RHLS 

PCAV 

i 

1 

014 

MACH 

BETAO  jQ(PSF) 

PB1 

PB2 

PB4 

LHLS 

PHLS 

PCAV 

i 

i 

020-033 

MACH 

ALPHAO  Q(PSF) j PB1 

PB2 

PB4 

LHVERTl 
| 

RHVERT  ‘PCAV 

034-036 

MACH 

ALPHAW ! PSC 

i 

038  & 039 

MACH 

BETA 

Q(PSF) ' PB1 

PB2 

PB4 

LHLS 

RHLS 

PCAV 

040-149 

ALPHAO 

L°Z 

O(PSF)  P8 1 

PB2  j PB4 

LHLS 

PHLS 

PCAV 

„ . — ...  -J 

Pjote:  lD--In0^j-ndent  variable 


Table  VI 

CA20  DATASET  DESCRIPTION 
'(INTERPOLATED/ INCREMENTED  DATASETS) 


DATASET 

TYPE 

— — — — - - / 

DESCRIPTION 

MGNXXX 

Interpolated  data  for  747  carrier  balance  data  in  carrier 
reference  dimensions. 

NGNXXX 

Interpolated  data  for  orbiter  balance  data  in  orbiter 

reference  dimensions. 

...  / _ 

UGNXXX 

Incremental  data  - 747  carrier  data  in  presence  of  orbiter 
(mated)  minus  747  carrier  alone  data  in  747  carrier  reference 
dimensions . 

VGNXXX 

■ 

Incremental  data  - Orbiter  data  in  presence  of  747  carrier 
(mated ) minus  orbiter  alone  data  in  orbiter  reference 
dimensions. 

NOTE:  Datasets  M,  N,  U,  and  V contain  the  full  AZ  array  of  0 3 7.5  15  30  40 


and 60  ft. Therefore , the  datasets  reflect  extrapolations’ fon  some  individual 
test  arrays  of  aZ.  For  subsequent  data  plotting,  the  full  AZ  arrays  were 
truncated  to  the  actual  tested  arrays. 
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Table  VII.  CA20  INTERPOLATED  DATASET  SUMMARY 


(M  AND  N DATASETS) 


DATASET(S) 

INTERPOLATED  VARIABLES  (1)  (2) 

NGN001  -*  on 

MACH,  ALPHAO 

NGN012  •*  013 

MACH,  DZ 

NGN014 

MACH,  BET AO 

NGN015  -*  033 

MACH,  ALPHAO 

MGN034  036 

MACH,  ALPHAW 

MGN037 
NGN037  . 

MACH,  ALPHAO 

MGN038 
NGN038  * UJJ 

MACH,  BETAC 

MGN040  48 

NGN040 

ALPHAO,  DZ  (SEE  NOTE  3) 

MGN049  11Q 
NGN049  "*■  1 
MGN126  1An 
NGN126  - 140 

ALPHAO,  DZ,  DX,  ALPHAW,  DY , 
BETAO,  BETAC,  PHI 

MGN141  iyl0 
NGN141  149 

ALPHAO,  DZ 

MGN120 
NGN120  * ut> 

ALPHAO,  DZ,  BETAC,  ALPHAW 

NOTES: 

(1)  Interpolation  procedure: 


Number  of  Values  Available 
for  Interpolation 

Interpolation  Procedure 

1 

Substitute  actual  test  value  with  a 

nominal  test  value  (Note  3 below) 

2 

Straight  line 

3 

Parabolic  spline  fit 

4 ->  00 

Cubic  spline  fit 

BETA  = BETAC 
(3) 

i Interpolation,  was  versus  DZ  and  ALPHAO;  however,  since  each  of  those 
datasets  (40  ->  48)  has  only  one  ALPHAO  there  was  therefore  no  ALPHAO 
interpolation.  The  recorded  test  ALPHAO  was  replaced  with  a nominal 
test  ALPHAO  (i.e.,  8,  12,  or  16)  so  that  the  only  interpolation  was 
versus  DZ. 
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Table  VII.  Concluded. 


Interpolation  on  DX  was  not  performed  on  all  datasets  due 
to  large  data  fluxuations  from  the  nominal  condition. 


Table  VIII.  CA20  INCREMENTAL  DATASET  SUMMARY 
(INTERFERENCE)  - (ISOLATED) 


NOTES: 

(1)  ALPHAW  Sweep  (0,  4?  8°) 

(2)  ALPHAO  Sweep  (6°  8?  10?  12?  14?  16?  18) 

(3)  Procedure  - (a)  Interpolate  base  datasets  to  various  nominal  a and  g 

combinations. 

(b)  Subtract  appropriate  interpolated  base  dataset  from 
interpolated  separation  (mated)  data,  except  for 
datasets  45  thru  48  which  were  utilized  to  provide 
the  increment  due  to  attach  hardware  as  follows: 


Resulting  Dataset  Number 

First  Dataset  Number 

Second  Dataset  Number 

UGN045 

' MGN045 

MGN049  0 ALPHAO  = 8 

VGN045 

NGN045 

NGN 049  @ ALPHAO  = 8 

UGN046 

MGN046 

MGN052  0 ALPHAO  = 12 

VGN046 

NGN046 

NGN052  0 ALPHAO  * 12 

UGN047 

MGN047 

MGN055  0 ALPHAO  = 16 

VGN047 

NGN047 

NGN055  0 ALPHAO  =16 

UGN048 

MGN048 

MGN046 

VGN048 

NGN048 

NGN046 

INCREMENT  = (First  Dataset)  - (Second  Dataset) 


Datasets  45  thru  48  interpolated  per  note  (3)  on  "Interpolated  Dataset  Summary". 

Datasets  49,  52,  and  55  interpolated  versus  ALPHAO,  DZ,  DX,  ALPHAW,  DY,  BETAO, 
BETAC,  PHI. 
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Table  IX.  SPECIAL  INTERPOLATION  FOR  CONFIGURATIONS  WITH  ATTACH  HARDWARE 


RESULTANT 

SGNO. 

DATASET 
- 1 

CONFIGURATION 

INPUT  DATASETS 

(3o^ 

0°,  0C 

= 0° 

CARRIER 

ORBITER 

ao 

8° 

12° 

166 

aw 

Z6 

6* 

106 

A 

B 

747/0  0]  S-j  AT38  AT39 

40 

41 

42 

E 

F 

747/1  01  St  AT38  AT39 

45 

46 

47 

I 

J 

747/1  0]  St 

49 

K 

L 

747/1  Oi  St 

52 

M 

N 

747/1  Ot  St 

55 

a< 

3 = 12° 

, aw  = 

5.83° 

80 

-5° 

0° 

— 

-5* 

O6 

C 

D 

747/0  Ot  St  at38  AT39 

43 

41 

G 

H 

747/1  Ot  St  AT38  AT39 

48 

46 

NOTES: 

(1)  Orbiter  data  were  interpolated  versus  ao  and  AZ 

(2)  Carrier  data  were  interpolated  versus  aw  and  AZ 

(3)  The  interpolation  assumes  a constant  incidence  angle  between  Orbiter 
and  Carrier  even  though  they  were  mounted  on  separate  support  systems 
(see  Configuration  A,  in  Figure  2F). 

(4)  Resultant  datasets  SGNO 1 have  both  lateral  and  longitudinal 

coefficient  data. 
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Table  X. 


SPECIAL  INTERPOLATED  INCREMENTS  FOR  CONFIGURATIONS  WITH  ATTACH  HARDWARE 


NOTE:  Resultant  datasets  have  incremental  lateral  and  longitudinal 

coefficient  data. 
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Table  XI.  CARRIER  SUPPORT  STRUT  TARE  AND  INTERFERENCE  CORRECTION  PROCEDURE 


a,  deg, 

3.  deg. 

CA5  Run  with 
Image  Strut 

0 

15 

2 

H> 

20 

6 

&> 

23 

8 

> 

27 

CA5  Run  without 
Image  Strut 

99 

104 

108 

112 


“w 


= 3°  -v  16°,  1°  increments 


3 = 


Correction  = 


£>  = -12°,  -10°,  -8°, 

-1°,  0°,  1°,  2% 

Run  with  I _ f 
Image  Strut  I I 


-6°,  -4°  -3°  -2°, 

3°,  4°,  6°,  8°,  10°,  12° 

Run  without  j 
Image  Strut 


‘'Correction'1  datasets  are  6GMDA4,  6GMDB4  and  6GMDC4,  which  were 
interpolated  for  aw  = 2°  to  12°  and  g = -5°,  0°,  +5°,  respectively. 


Corrected  = |CA20  Data  j _ j Correction  J 

"Corrected"  datasets  are  5GN034-149.  For  the  DZ  and  a0  sweeps 
(2nd  independent  variable),  the  "correction"  is  a constant  value 
for  all  coefficients.  For  the  aw  and  g sweeps  (2nd  independent 
variable),  the  "correction"  is  a function  of  aw  and  g,  respec- 
tively. 


Note : 

"Correction:  and  "corrected"  data  are  shown  in  the  Appendix. 
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d.  Blade  Strut  and  Vertical  Tail  Pressure  Locations 
Figure  2.  - Continued. 


Strut  S2 


Figure  2.  - Continued. 
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g.  Orbi ter/747  C.G.  and  C.R.  Orientation 


Figure  2.  - Concluded. 
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b.  Orbiter  Alone  with  Tail  Cone  TC^  -j 


Figure  3.  - Continued 


6W361!  N!  073 


Aft  View  of  the  Orbiter/747  Showing  Vertical  Displacement 


Figure  3.  - Continued 
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CNGNOllO  O DATA  NOT  AVAILABLE 

CNGN009T  A DATA  NOT  AVAILABLE 


ORB I TER  DATA 


ELEVON  AILRON  BETAO 

.000  .000  .000 

5.000  .000  .000 

10.000  .000  .000 
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DRAG  COEFFICIENT. CD 


DATA  SET  SYMBOL  CONFIGURATION  DESCRIPTION 
CNGN008  ) Q DATA  NOT  AVAILABLE 
CNGNOIO)  M CA20  0*  SI 

CNGNOtl  3 O DATA  NOT  AVAILABLE 

CNGN009  ) A DATA  NOT  AVAILABLE 


ELEVON 

AILR0N 

BETAO 

.000 

:no 

.000 

5.000 

.x,  10 

.000 

10.000 

.000 

.000 
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-10.000 

.000 
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DATA  SET  SYMBOL  CONFIGURATION  DESCRIPTION 


CNGN008  3 Q CA20  01  SI 

CNGN010  3 U CA20  01  S;i 

( NGNOL 1 3 O CA20  01  SI 

CNGN009  3 A CA20  01  SI 


ELEVON 

AILRON 

BETAO 

ORB I TER 

OATA 

.000 

.000 

.000 

ORBITER 

DATA 

5.000 

.000 

.000 

ORB I TER 

OATA 

. 10.000 

.000 

.000 

ORBITER 
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5.000 

>10.000 
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DATA  SET  SYMBOL 

CONFIGURATION  DESCRIPTION 

( NGN016  ) Q 

CA20 

02  SI 

ORBITER 

DATA 

CNGN018)  □ 

CA20 

02  SI 

0R3ITER 

OATA 

CNGN019)  O 

CA20 

02  SI 

ORB I TER 

DATA 

CNGN017)  A 

CA20 

02  SI 

ORB  I TER 

DATA 

ELEVON 

AILRON 

BET  AO 

REFERENCE  INFORMATION 

.000 

.000 

.000 

SREF 

2690.0000 

SQ.FT 

5.000 

.000 

.000 

LREF 

474.8100 

IN. 

10.000 

.000 

.000 

BREF 

936.6800 

IN. 

5.000 

-10.000 

.000 

XMRP 

1109.0000 

IN.XO 

YMRP 

.0000 

IN.YO 

ZMRP 

375.0000 

IN.ZO 

SCALE 

.0300 
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DATA  SET  SYMBOL 

CONFIGURATION  DESCRIPTION 

ELEVON 

AILRCN 

BETAO 

C NGN016  ) Q 

CA20 

02  SI 

ORB I TER  DATA 
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.000 
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DRAG  COEFFICIENT, CD 


DATA  SET  SYMBOL 

CONFIGURATION  DESCRIPTION 

C NGN0I  6 3 Q 

CA20 

02  SI 

ORB  I TER 

DATA 

(NGN018  3 □ 

CA20 

02  SI 

ORB  I TER 

DATA 

C NGN019  3 O 

CA20 

02  SI 

ORBITER 

DATA 

C NGNQ17  3 A 

CA20 

02  SI 

ORB  I TER 

DATA 

ELEVON 

AILRON 

BETAO 

REFERENCE  INFORMATION 
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SREF 
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5.000 

.000 

.000 

LREF 
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DATA  SET  SYMBOL  CONFIGURATION  DESCRIPTION 
CNGN012)  Q CA20  01  SI 

C NGN013  ) □ CA20  01  SI 


ELEVON 

AILRON 

BET  AO 

ALPHAO 

REFERENCE  INFORMATION 
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DATA  SET  SYMBOL  CONFIGURATION  DESCRIPTION 
CNGN012)  G CA20  01  Si 

C NGN013  ) □ CA20  01  SI 


. ELEVON  AILRON  BET  AO  ALPHAO  REFERENCE  INFORMATION 
ORB  I TER  DATA  5,000  .000  -5.000  10.000  SREF  2690,0000  SQ.I 
ORB I TER  DATA  5.000  ,000  -5.000  14.000  LREF  474.8100  IN. 
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SCALE  =0300 


HUM 


■■■■■»■■■■■■ 

!■■■■■■■■■■■■■! 

[■■■■■■■■■■■■■I 

mmmmmmamMm 

II  Ml 

»■  y G"  -I 


lahna—aaii— a— aa 


-10  0 10  20  30  40  DU  bU  /u 

ORB  I TER  VERTICAL  DISPLACEMENT  FROM  NOMINAL  MATED  POSITION.  DZ.  FT. 


FIG  8 ORB  I TER  ALONE  DELTA  Z VARIATIONS  (TUNNEL  ANOMALIES! 


CADMACH  = 


PAGE 


data  set  symbol  configuration  description 
(NGN012)  Q CA20  01  SI 

( NGN013  > □ CA20 


01  SI 


ORB! TER  DATA 
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DATA  SET  SYMBOL  CONFIGURATION  DESCRIPTION 


C NGN007  ) Q CA20 

C NGNOIO  ) □ CA20 


01  SI 
01  SI 


ORB I TER  DATA 
ORB  I TER  DATA 


ELEVON  AILRON  BET  AO 
5.000  .000  -5.000 

5.000  .000  .000 


REFERENCE  INFORMATION 
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SQ.FT 
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DATA  SET  SYMBOL  CONFIGURATION  DESCRIPTION 


CNGNOis  y Q 
C NGNO 18  D □ 


CA20 

CA20 


02  SI 
02  St 


ELEVON  AILRON  8ETA0 

ORB  ITER  DATA  5.000  .000  -5.000 

ORBITER  DATA  5.000  .000  .000 


REFERENCE  INFORMATION 


SREF 

2690.0000 

SQ.FT 

LREF 

-474  .8100 

IN. 

BRt~F 

936,6800 

IN. 

XMRP 

1109.0000 

IN.XC 
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SCALE 
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DATA  SET  SYMBOL 
( NGN007  ) Q 
t MONO  15)  M 
C NGN020  ) * O 

C NGN024  ) A 
CNGN033  ) lA 


• CONFIGURATION  DESCRIPTION 
CA20  01  SI 

DA 20  02  SI 

CA20  03  S2 

CA20  05  S2 

CA20  09  92 


ORB I TER  DATA 
ORB I TER  DATA 
ORB I TER  DATA 
ORBITER  DATA 
ORBITER  DATA 


ELEVON 
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5.000 
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.000 

.000 

.000 

.000 
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REFERENCE  INFORMATION 
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DATA  SET  SYMBOL  CONFIGURATION  DESCRIPTION 
CNGN007  1 Q CA20  01  SI 

CNGN015  ) □ DATA  NOT  AVAILABLE 

CNGN020  ) <>  CA20  03_S2 

C NGN024 5 A DATA  NOT  AVAILABLE 

CNGN033  D Li.  DATA  NOT  AVAILABLE 
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DATA  SET 

SYMBOL  CONFIGURATION  DESCRIPTION 

C N6M007  ) 

Q CA20 

01  SI 

ORB I TER  DATA 

C NGN015  ) 

M 'CA20 

02  SI 

ORB I TER  DATA 

C NGNQ20  ) 

<>  CA20 

03  S2 

ORB ITER  DATA 

CNGN024  ) 

A CA20 

05  S2 

ORB  I TER  DATA 

C NGN033  ) 

L\  CA20 

09  S2 

ORB I TER  DATA 

ELEVON 

A1LR0N 

8ETA0 

REFERENCE  INFORMATION 
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DATA  SET  SYMBOL 

C NGN007  ) Q 
CNGN015  3 M 
C NGN020  ) Q 

C NGN024  3 A 

C NGNQ33  3 


CONFIGURATION  DESCRIPTION 

CA20  01  SI 

DATA  NOT  AVAILABLE 
CA20  03  S2 

DATA  NOT  AVAILABLE 
DATA  NOT  AVAILABLE 


ORB  I TER  DATA 
ORB I TER  DATA 
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DATA  SET  SYMBOL  CONFIGURATION  DESCRIPTION  ELEVON  AILRON  BET AO  REFERENCE  INFORMATION 

CNGN007J  Q CA20  01  SI  ORB  I TER  DATA  5.000  .000  -5.000  SREF  2690.0000  SO.F 

CNGN015J  □ CA20  02  SI  ORB  I TER  DATA  5.000  .000  -5.000  LREF  -174.8100  IN. 

C NGN020  ) O CA20  03  S2  ORB  I TER  DATA  5.000  .000  -5.000  BREF  936.0800  IN. 

CNGN024  J A CA20  05  S2  ORB  ITER  DATA  5.0C0  .000  -5.000  XMRP  1109.0000  IN  XO 

CNGN033  1 IA  CA20  09  S2  ORB  I TER  DATA  5.000  .000  -5.000  YMRP  .000=1  ill.YO 


ZMRP  375  .TOGO  IN.ZO 
SCALE  03C0 
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DRAG  COEFFICIENT. CD 


DRAG  COEFFICIENT. CD 


data  set  symbol  configuration  description 

C NGN007  ) Q CA20  01  SI 

C NGN015  > M CA20  02  SI 

C NGN020  3 O CA20  03  S2 

CNGN024  ) & CA20  05  S2 

C NGN033  3 K CA20  OS  S2 


ORB  I TER  DATA 
ORB  I TER  DATA 
ORBITER  DATA 
ORB  I TER  DATA 
ORBITER  DATA 


ELEVON 
5.000 
5 .000 
5.000 
5.000 
5.000 


AILRON 

.000 

.000 

.000 

,000 

.000 


-5.000 
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SCALE 
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DATA  SET  SYMBOL 

C NGN007  3 
C NGN015  3 
C NGN020 3 
C NGN024  3 
C NGN033  3 


CONFIGURATION  DESCRIPTION 

CA20  01  SI 

DATA  NOT  AVAILABLE 
CA20  03  S2 

DATA  NOT  AVAILABLE 
DATA  NOT  AVAILABLE 


ORBITER  DATA 
ORB  I TER  DATA 


ELEVON 

5.000 

5.000 

5.000 

5.000 
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A1LR0N 

.000 

.000 

.000 
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BET  AO 

REFERENCE  INFORMATION 
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2690.0000 
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474  .8100 

IN. 

-5.000 

BREF 

936.6800 

IN. 

-5.000 

XMRP 

1109.0000 

IN.XO 

-5.000 

YMRP 

.0000 

IN.  YD 

ZMRP 

SCALE 

375.0000 

.0300 

IN.  20 

ALPHA0 


FIG  13  ORBITER  ALONE  CONFIGURATION  EFFECTS 


CA3MACH  = 


.30 


PAGE 


53 


DATA  SET.  SYMBOL  CONFIGURATION  DESCRIPTION 
CNGN007  ) Q CA20  01  SI 

CN6N015  3 M CA20  02 51 

CNGN020  3 Q CA20  03  §2 

C NGN024  3 & CA20  05  S2 

CNGN033  3 K CA20  09-52 


ORB I TER  DATA 
ORB  I TER  DATA 
ORB  ITER  DATA 
ORB  I TER  DATA 
ORB  I TER  DATA 


ELEVON 

AILRON 

BET  AO 

5.000 

.000 

-5 .000 

5.000 

.000 

-5.000 

5.000 

,000 

-5 .000 

5.000 
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REFERENCE  INFORMATION 


SREF 

2690.0000 

SQ.FT 

LREF 

47 4 .8100 

IN. 

BREF 

936.6800 

IN. 

XMRP 

1 1C9.0C00 

IN.XQ 

YMRP 

.0000 

IN.YO 

ZHRP 

375.0000 

IN. 20 

SCALE 
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ELEVON  AIL. RON  BETAO  RUDOER  REFERENCE  INFORMATION 

5.000  .000  -5.000  .000  SREF  2690.0000  SQ.FT 

5.000  .000  .000  15.000  LREF  474.8100  IN. 

5.000  .000  .000  .000  BREF  936.6800  IN. 

5.000  .000  .000  15.000  XMRP  1109.0000  IN.XO 

YMRP  ,0000  IN.YO 

ZMRP  375.0000  IN.ZO 

SCALE  .0300 
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DATA  SET  SYMBOL  CONFIGURATION  DESCRIPTION 

C NSN02G3  Q CA20  03  S2  ORB  I TER  DATA 

( NGN023  3 M DATA  NOT  AVAILABLE 

C NGN025  3 Q DATA  NOT  AVAILABLE 

C NGN026  3 A OATA  NOT  AVAILABLE 


ELEVON 

All 

_R0N 

BETAO 

RUDDER 

REFERENCE  INFORMATION 

5.000 

,000 

-5.000 

.000 

SREF 

2690.0000 

SO.f 
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,000 
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DATA  SET  SYMBOL 

CONFIGURATION  DESCRIPTION 

C NGN020  3 Q 

CA20 

03  S2 

ORB ITER 

DATA 

C NGN023  3 M 

CA20 

03  S2 

ORB  I TER 

DATA 

C NGN025  3 O 

CA20 

05  S2 

ORBITER 

DATA 

C NGN026  3 A 

CA20 

05  S2 

QRBITER 

DATA 

ELEVON 

AILRON 

BET  AO 

RUDDER 

REFERENCE  INFORMATION 

5 .000 

.000 

-5 .000 

.000 

SREF 

2690.0000 

SQ.FT 

5.000 

.000- 

.000 

15.000 

LREF 

474.8100 

IN. 
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SCALE 
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DATA  SET  SYMBOL  CONFIGURATION  DESCRIPTION 
C NGN020  ) Q CA20  03  S2 

C NGN023  3 □ CA20  03  S2 

C NGNG25  J O CA20  05  S2 

C NGN026  ) A CA20  05  S2 


ORB I TER  DATA 
ORB I TER  DATA 
ORB I TER  DATA 
GRBITER  DATA 
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SCALE  *0300 
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DATA  SET  SYMBOL 

CONFIGURATION  DESCRIPTION 

ELEVCN 

AILRON 

BETAO 

RUDDER 

REFERENCE  INFORMATION 

( NGNQ20  ) Q 

CA20  03  S2 

ORBITER  DATA  5.000 

.000 

-5.000 

.000 

SREF 

2690.0000 

SO  .F 

C NGN023  ) □ 

DATA  NOT  AVAILABLE 

5.000 

.000 

.000 

15.000 

LREF 

474.8100 

IN. 

C NGN025  ) O 
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DRAG  COEFFICIENT. CD 


DATA  set  symbol  configuration  description 

C NGN020  D Q CA20  03  S2 
C NGN023  ) □ CA20  03  S2 
C NGN025  I O CA20  05  S2 
C NGN026  D A CA20  05  S2 


ORBITER  DATA 
ORB I TER  DATA 
ORBITER  DATA 
ORBITER  DATA 


ELEVON  AILRQN  BET AO  RUDDER  REFERENCE  INFORMATION 

5.000  .000  -5 .000  .000  SREF  2690.0000  ‘SQ.F 
5.000  .000  .000  15.000  LREF  474.8100  IN. 
5.000  .000  .000  .000  BREF  936.6800  IN. 
5.000  .000  .000  15.000  XMRP  1109.0000  IN.) 

YMRP  .0000  IN.’l 
ZMRP  375.0000  IN.J 
SCALE  .0300 
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data  set  symbol  configuration  description 

C NGN020  y Q CA20  03  S2 

CNGN023  ) h DATA  NOT  AVAILABLE 

CNGN025  J O DATA  NOT  AVAILABLE 

NGN026  A DATA  NOT  AVAILABLE 
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DATA  SET 
C NGN020  ) 
C NGN023  3 
C NGN025  3 
C NGN02G 3 


SYMBOL  CONFIGURATION  DESCRIPTION 
Q CA20  03  S2 

h CA20  03  S2 

O CA20  05  S2 

A CA20  05  S2 


ELEVON 

ORB I TER  DATA  5.000 
ORB  I TER  DATA  5.000 
ORBITER  DATA  5.000 
ORBITER  DATA  5.000 


AILRON  BETAO  RUDDER 
.000  -5.000  .000 

.000  .000  15.000 

.000  .000  .000 

.000  .000  15.000 
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SREF 
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LREF 
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DATA  SET  SYMBOL  CONFIGURATION  DESCRIPTION 

( MGN034  ) Q CA20  747/1 
CMGN035  3 M CA20  747/1 
CMGN036  ) O CA20  747/ 1 


BETAC  ELV-IB  ELV-OB 

CARRIER  DATA  -5.000  .000  3.000 
CARRIER  DATA  .000  .000  3.000 
CARRIER  DATA  5.000  .000  3.000 


REFERENCE  INFORMATION 


SREF 

5500.0000 

SO. 

LREF 

327.7600 

IN. 

BREF 

2348.0400 

IN. 

XMRP 

1339.9000 

IN. 

YMRP 

.0000 

IN. 

ZMRP 

190.8000 

IN. 

SCALE 

.0300 
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DATA- SET  SYMBOL  CONFIGURATION  DESCRIPTION 
C MGND34  } Q CA20  747/1 

CMGN035  J □ CA20  747/1 

C MGN03G  ) O CA20  747/1 


BETAC  ELV-IB  ELV-OB 
CARRIER  DATA  -5.000  .000  3.000 
CARRIER  DATA  .000  .000  3.000 
CARRIER  DATA  5.000  .000  3.000 


REFERENCE  INFORMATION 


SREF 

5500.0000 

SQ.FT 

LREF 

327.7800 

IN. 

BREF 

2348.0400 
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IN.YC 
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IN.ZC 

SCALE 
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FIG  15  CARRIER  ALONE  BASIC  AERODYNAMIC  CHARACTERISTICS 
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DATA  SET  SYMBOL 

CONFIGURATION  DESCRIPTION 

BETAC 

ELV-I8 

ELV-08 

REFERENCE  INFORMATION 

C MGN034  ) Q 

CA20 

747/1 

CARRIER  DATA 

-5.000 

.000 

3.000 

SREF 

5500.0000 

SQ.FT 

C MGN035 3 0 

CA20 

747/1 

CARRIER  DATA 

.000 

.000 

3.000 

LREF 

327.7800 

IN. 

C MGN036  ) O 

CA20 

747/1 

CARRIER  DATA 

5.000 

. .000 

3.000 

BREF 

2348.0400 

IN. 

XMRP 

1339.9000 

IN.XC 

YMRP 

.0000 

IN.YC 

2MRP 

190.8000 

IN.ZC 

SCALE 

.0300 
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DATA  SET  SYMBOL 

CONFIGURATION  DESCRIPTION 

ALPHAO 

ALPHAC 

OY 

DZ 

REFERENCE  INFORMATION 

CMGN038  ) Q 

CA20  747/1  01  SI 

CARRIER  DATA 

10.000 

4.000 

.000 

7.500 

SREF 

5500.0000 

SQ  .FT , 

C MGN039  ) □ 

CA20  747/1  01  SI 

CARRIER  DATA 
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4.000 
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XMRP 
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ZMRP 

SCALE 
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data  set  symbol  configuration  description  alphao  alphac  dy  dz  reference  information 

C MGN038 ;>  Q C*20  747/1  01  SI  CARRIER  DATA  10.000  4.000  .000  7.500  SREF  5500.0000  SQ.FT 

C MGN039  ) □ CA20  747/1  01  SI  CARRIER  OATA  10.000  4.000  10.000  7.500  LREF  327.7800  IN. 

BREF  2348.0400  IN. 

XMRP  1339.9000  1N.XC 
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SCALE  .0300 
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DATA  SET  SYMBOL  CONFIGURATION  DESCRIPTION 


C NGN038  : 
C NGN039  ! 


CA20  747/1  01  SI 

CA20  747/1  01  SI 


ALPHAO  ALPHAC  OY  DZ  REFERENCE  INFORMATION 

ORB  I TER  DATA  10.000  4.000  .000  7.500  SREF  2690.0000  SQ.FT. 

ORBITER  DATA  10.000  4.000  10.000  7.500  LREF  474.8100  IN. 

BREF  936.6800  IN. 

XMRP  1109.0000  1N.X0 

YMRP  .0000  IN.YO 

2 MRP  375,0000  IN.  20 
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DATA  SET  SYMBOL  CONFIGURATION  DESCRIPTION 
CNGN038  ) Q GA20  747/1  01  SI 

CNGN0393  □ CA20  747/1  01  SI 


ORB ITER  DATA 
ORB I TER  DATA 


ALPHAO 
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DATA  SET  SYMBOL  CONFIGURATION  DESCRIPTION 
CMGN037  ) O CA20  747/1  01  SI 


ALPHAC  DX  DY  02  REFERENCE  INFORMATION 

CARRIER  OATA  4.000  .000  .000  7.500  SREF  f^1 

- BREF  2348 !040G  IN. 

XMRP  1339.9000  IN.! 

YMRP  .0000  IN.' 

2MRP  190.8000  IN'.! 

SCALE  .0300 
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DATA  SET  SYMBOL  CONFIGURATION  DESCRIPTION 

CMGN0370  O CA2Q  747/1  01  SI  CARRIER  DATA 
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DATA  SET  SYMBOL  CONFIGURATION  DESCRIPTION 
CMGN037  ) O CA20  747/1  01  SI 
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data  set  symbol  configuration  description 

CMGN037  ) O CA20  747/1  01  Si 
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DATA  SET 
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CONFIGURATION  DESCRIPTION 

ALPHAC  DX  DY 

DZ 

REFERENCE  INFORMATION 

C NGN037  ) 

O 

CA20  747/1  01  SI 

ORB  ITER  DATA 

4.000  .000  .000 

7.500 

SREF 

LREF 

2690 .0000 
474.8100 

SU.I 

IN. 

BREF 
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FIG  19  ORB  I TER  ANGLE  OF  ATTACK  EFFECTS  ON 


C A 3 MACH  = .60 


.2  .1  0 -.1 

CLM 


ORB  ITER  IN  PRESENCE  OF  CARRIER 

PAGE  77 


DATA  SET- 'SYMBOL  CONFIGURATION  DESCRIPTION  ALPHAC  DX  DY  DZ  REFERENCE  H-FCRMAT ION 

CNGN037  ) O CA20  747/1  01  SI.  ORB  I TER  DATA  4.000  .000  .000  7.500  SREF  2630.  L\  00  SO.F 

y LREF  474.8100  IN. 

BREF  336. -TOO  IN. 

XMRP  1109,0000  1N.> 

YMRP  .0000  IM.> 

ZMRP  375. GOOD  IN.  2 

SCALE  .0300 
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DATA  SET  SYMBOL  CONFIGURATION  DESCRIPTION 
( NGN037  ) O CA20  747/1  01  SI 


ARBITER  DATA 


CA3MACH  - .60 


ALPHAC  OX 

DY  DZ 

REFERENCE  INFORMATION 

4.000  .000 

.000  7.500 

SREF 

2690.0000 

SQ  .1 

LREF 

474.8100 

IN. 

BREF 

936.6800 

IN. 

XMRP 
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YMRP 
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ZMRP 
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SCALE 
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DATA  SET  SYMBOL  CONFIGURATION  DESCRIPTION 
CNGN037  3 O CA20  747/1  Oi  SI 


ORB  ITER  DATA 


ALPHAC  DX 
4.000  .000 


7.500  SREF 
LREF 


REFERENCE  INFORMATION 
EF  2690 .0000  SQ.FT 

EF  474.8100  IN. 

EF  936.6800  IN. 

RP  1109.0000  IN.XO 

RP  .0000  IN.YO 

RP  375.0000  IN .20 

ME  .0300 


II  IIIBillllE 


■UHH9HH 

Biihii— wwi 


7 8 9 10  11  12  13  14  15  16  17  18  19  20 

0RBITER  ANGLE  OF  ATTACK,  ALPHAG,  DEG. 


FIG  19  GRBITER  ANGLE  0F  ATTACK  EFFECTS  ON  ORB  I TER  IN  PRESENCE  OF  CARRIER 


CA3MACH  = 


PAGE 


DMA  SET  SYMBOL  CONFIGURATION  DESCRIPTION 
CNGN0370  O CA20  747/1  01  SI 


ORB  I TER  DATA 
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DATA  SET  SYMBOL 
CSGN0E13  Q 
( SGNOI 1 I □ 
CSGN0K1)  O 
CSGN0M1)  A 


CONFIGURATION  DESCRIPTION 
CA20  747/1  01  SI  AT38  AT39 

CA20  747/ i 01  SI 

DATA  NOT  AVAILABLE 
DATA  NOT  AVAILABLE 


CARRIER  DATA 
CARRIER  DATA 
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DATA  SET  SYMBOL  CONFIGURATION  DESCRIPTION  BETAC  9ETA0  DX  OY  REFERENCE  1NF08HAY ION 


C SGNOEt 

3 C 

T CA20 

747/1  01  SI  AT38  AT39 

CARRIER  DATA 

.000 

.000 

.000 

.000 

SREF 

5500.0000 

SQ.FT 

( SGNOI 1 

3 L 

1 DATA 

NOT  AVAILABLE 

.000 

.000 

.000 

.000 

LRCF 

327 .7800 

IN. 

CSGN0K1 

> CA20 

747/1  01  SI 

CARRIER  DATA 

.000 

.000 

.000 

,000 

BREF 

2348,0400 

JN. 

( SGNOMl 

3 l 

^ DATA 

NOT  AVAILABLE 

.000 

.000 

.000 

.000 

XMRP 

1339.9000 

IN.XC 

YMRP  .GOOD  1N.YC 
ZMRP  ISO. 8000  1N.ZC 
SCALE  .0300 
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DATA  SET  SYMBOL  CONFIGURATION  DESCRIPTION 

ISGNOE13  Q CA20  747/1  01  SI  AT38AT39  CARRIER  DATA 

CSGNOIl  3 U DATA  NOT  AVAILABLE 

CSGNOK)  3 O DATA  NOT  AVAILABLE 

C SGNQMI  3 A CA20  747/1  01  SI  CARRIER  DATA 


BET  AC 


BETAO 


DX 


DY 


REFERENCE  INFORMATION 


.000 

.000 

.ooo 

.000 

SREF 

5500. UOOO 

SQ.FT 
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LREF 
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IN. 

.000 

.000 

.000 

.000 

BREF 

2348.0400 

IN. 

.000 

.000 

.000 

.000 

XKRP 

1333,9000 

iw.sc 

YMRP 

*0000 

IN.  VC 

ZMRP 

ISO .8000 

IN.ZC 

SCALE 

*0300 
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PITCHING  MOMENT  COEFFICIENT*  CLM 


data  set  symbol  configuration  description 

CSGNOE1  ) Q CA20  747/1  01  SI  AT38  AT39 

CSGN0I1  3 □ CA20  747/1  0!  SI 

C SGN0K1  ) Q DATA  NOT  AVAILABLE 

CSGN0M1T  A DATA  NOT  AVAILABLE 


BETAC 

CARRIER  OATA  .000 

CARRIER  DATA  .000 

.000 
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BETAO  OX  DY 
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DATA  SET  SYMBOL  CONFIGURATION  DESCRIPTION 


C SGNOE1  3 I* 
CSGNOI13  M 
C SGNOK 1 3 O 
C SGNOMl  3 A 


CA20  747/1  01  SJ 

DATA  NOT  AVAILABLE 
CA20  747/1  01  SI 

DATA  NOT  AVAILABLE 


AT38  AT39 


BETAC 

BET  AO 

ox 

OY 

CARRIER  DATA 

.000 

.000 

.ooo 

.ooo 

.000 

.000 

.000 

.000 

CARRIER  DATA 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

REFERENCE  !ftF&R?SA TION 


5REF 

5500.0000 

SQ.FT 

LREF 

327 .7800 

IN. 

BREF 

2343 .0400 

IN. 

XMRP 

I339.S000 

YHRP 

0000 

IN. VC 

ZMRP 

190.2900 

uuic 

SCALE 

.0300 

FIG  20A  EFFECTS  0F  ATTACH  HARDWARE  BN  CARRIER  IN  PRESENCE  0F  ORB  I TER 
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PITCHING  MOMENT  COEFFICIENT.  CLM 


data  set  symbol 

C5GN0E1  ) Q 
CSGNOU3  □ 

C SGNOK 1 3 O 
CSGNOM13  A 


CONFIGURATION  DESCRIPTION 
CA20  747/1  01  SI  AT38  AT39 

DATA  NOT  AVAILABLE 
DATA  NOT  AVAILABLE 
CA20  747/1  01  SI 


BETAC 

CARRIER  DATA  .000 

.000 
.000 

CARRIER  DATA  ,000 


BET  AO  DX  DY 


000 

.000 

.000 

000 

.000 

.000 

000 

.000 

.000 

000 

.000 

.000 

REFERENCE  INF0RKAH3N 


SREF 

5500.0000 

SO. FT 

LREF 

327.7800 

IN. 

BREF 

2348 .0400 

IM. 

XHRP 

1339.9000 

IN.XC 

YHRP 

.0000 

IN.YC 

ZMRP 

190.8000 

IN  ,2C 

SCALE 

.0300 

FIG  20A  EFFECTS  OF  ATTACH  HARDWARE  ON  CARRIER  IN  PRESENCE  OF  ARBITER 

CCULPHAO  16.00  PAI 


DATA  SET  SYMBOL  CONFIGURATION  DESCRIPTION 
CSGNOE1)  Q CA20  747/1  01  SI  AT38AT39 

CSGNO 111  LJ  . CA20  747/1  01  SI 

CSGN0K1  3 O DATA  NOT  AVAILABLE 

CSGN0M1  ) A OATA  NOT  AVAILABLE 


CARRIER  OATA 
CARRIER  DATA 


BETAC  BETAO  DX 


OY 


.000 

.000 

.000 

.000 

.000 

.000 

.ooo 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

.000 

REFERENCE  INFORMAT  ION 


SREF 

LREF 

BREF 

XMRf» 

YKRP 

ZMRP 


sseo.oooo 

327 .7800 
2348 .G4C0 
1339. SOOO 
,0000 
190X000 


E9.F 

IN. 

IN. 

IN.XC 

In.  yc 

mac 


0 20  40  60 


DZ 


FIG  20A  EFFECTS  OF  ATTACH  HARDWARE  ON  CARRIER  IN  PRESENCE  OF  ORB  I TER 

[ A ) ALPHA0=  8.00  PAI 


OATA  SET  SYM80L  CONFIGURATION  DESCRIPTION 
( SGNOE1  3 Q CA20  747/1  01  SI  AT38  AT39 

CSGN0I1  3 U DATA  NOT  AVAILABLE 
CSGNOKi)  Q CA20  747/1  01  SI 

C SGN0M1  ) A DATA  NOT  AVAILABLE 


CARRIER  DATA 
CARRIER  DATA 


BETAC 

.000 

.000 

.000 

.000 


BETAO 

.000 

.000 

.000 

.000 


r REFERENCE  INFLATION 

.000  SREF  5SGG.QOOO  SQ.FT. 

,000  LREF  327.7800  IN. 

.000  8REF  2348.0400  IN. 

.000  XHRP  1333.9000  IN.XC 

YHRP  .0000  IN.  VC 

2HRP  130.8000  IN.ZC 

SCALE  .0300 
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FIG  20A  EFFECTS  OF  ATTACH  HARDWARE  ON  CARRIER  IN  PRESENCE  OF  ORB I TER 
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DATA  SET  SYMBOL  CONFIGURATION  DESCRIPTION 
CSGNOEI3  Q CA20  747/1  01  SI  AT38  AT39 

( SGNOI 1 ) □ DATA  NOT  AVAILABLE 

( SGNOK!  ) O DATA  NOT  AVAILABLE 

( SGNQM1  3 A CA20  747/1  01  SI 


CARRIER  DATA 
CARRIER  DATA 


BETAC  BET  AO  DX  DV  REFERENCE  1NF0R?«TI3M 

.000  .000  .000  .000  SREF  5500.0000  SO.F 

.000  .000  .000  .000  LREF  327.7800  IN. 

.000  .000  .000  .000  BREF  23*10.0400  IN. 

.000  . 000  .000  .000  XKRP  I339.C300  IM.XC 

YMRP  .DODO  IN.YC 

ZMRP  ISO. 2000  UU2C 

SCALE  .0300 


FIG  20  EFFECTS  OF  ATTACH  HARDWARE  ON  CARRIER  IN  PRESENCE  OF  ORB I TER 

CCDALPH/  3=  16.00  PAI 


30 


DATA  SET  SYMBOL  CONFIGURATION  OESCRIPTIL  t 

CWGNR45)  Q CA20  747/1  01  SI  AT38  AT39  CARRIER  DATA 

CVGNR46  1 □ DATA  NOT  AVAILABLE 

CWGNR47)  <>  DATA  NOT  AVAILABLE 


8ETAC 

BET  AO 

OX 

OY 

REFERENCE  INFORMATION 

.000 

.000 

.000 

.000 

SREF 

5500.0000 

SO  .FT 

.000 

.000 

.000 

.000 

LREF 

327.7000 

IN. 

.000 

.000 

.000 

.GOO 

8 REF 

2348.0400 

IN. 

XHRP 

1339.9000 

IN.XC 

YMRP 

.0000 

1N.YC 

imp 

190. 8000 

IN.ZC 

SCALE 

.0300 

FIG  20A  EFFECTS  0F  ATTACH  HARDWARE  ON  CARRIER  IN  PRESENCE  OF  ORB  I TER 

CA]ALPHAO=  8.00  PAI 


DATA  SET  SYMBOL  CONFIGURATION  DESCRIPTION 
C WGNR45 5 Q OATA  NOT  AVAILABLE 
CWGNR46J  □ CA20  747/1  01  SI  AT38  AT39 

C WGNR47  ) <>  DATA  NOT  AVAILABLE 


CARRIER  DATA 


wmmm 


BETAC 

.000 

,000 

.000 


BE  TAG 
,000 
.000 
.000 


f&FmzKcz  infq»wat 

*€F  5500-0000  ! 

?£F  327.7000 

?EF  23*3.0400 

1RP  1 339  .£000 
tRP  .0000 

1RP  190.8000 

:ALE  .0300 
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BiiigHBOM 
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FIG  20A  EFFECTS  0F  ATTACH  HARDWARE  0N  CARRIER  IN  PRESENCE  OF  0RBITER 

CB)ALPHA0=  12.00  P*GE 


DCL 


DATA  SET  SYMBOL  CONF 5 GUR AT l ON  DESCRIPTION 

C WGNR45  ) Q DATA  NOT  AVAILABLE 

C WGNR46  ) □ DATA  NOT  AVAILABLE 

CWGNR47  5 O CA20  747/1  01  SI  AT38  AT39  CARRIER  DATA 


0 20  40  60 

oz 


o 

u 

Q 


BETAC  3ETAO  DX  OY  REFERENCE  EKFCSKATISN 


,000 

.000 

.000 

.000 

SREF 

5500.0000 

SO.I 

,000 

.000 

.000 

.000 

LREF 

327.7800 

IN. 

,000 

.000 

.000 

.000 

8REF 

2348.  0400 

IN. 

XKRP 

3339.9000 

Hi*) 

YMRP 

.0000 

ZHRP 

3 SO. 8000 

IN  .4 

SCALE 

.0300 
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INCREMENTAL  PITCHING  MOMENT  COEFFICIENT*  DCLM 


DATA  SET 

SYMBOL  CONE IGURAT f ON  DESCRIPTION 

BETAC 

betao 

ox 

OY 

REFERENCE  W FQSX&Tim 

C WGNR45  ) 

Q CA2Q  747/1  01  SI  AT38  AT39 

CARRIER  DATA  .000 

.000 

.□00 

.000 

S REF 

5500.0000 

SQ.FT 

( WGNR46  ) 

□ DATA  MOT  AVAILABLE 

.000 

.000 

.000 

.000 

LREF 

327.7300 

IN. 

( VGNR47 } 

<$  DATA  NOT  AVAILABLE 

.000 

,000 

.000 

.000 

BREF 

2349.0400 

IN, 

XilftP 

m.xc 

YHRP 

voo 

1M.YC 

ZMRP 

I9O,C00Q 

IN.ZC 

SCALE 

.0300 
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INCREMENTAL  PITCHING  MOMENT  COEFFICIENT,  DCLM 


DATA  SET  SYMBOL  CONFIGURATION  DESCRIPTION 

l WGNR45  ) Q DATA  NOT  AVAILABLE 
C WGNR46  ) LJ  CA20  747/1  01  SI  AT38  AT39 

C WGNR47 3 O DATA  NOT  AVAILABLE 


CARRIER  DATA 


BETAC  BETAO  DX 

.000  .000  .000 

,000  .000  .000 

.000  .000  .000 


OV  REFERENCE  INFORMATION 

.000  SREF  3500.0000  SQ.FT. 

.000  LREF  327.7800  IN. 

.000  BREF  2348.0400  IN. 

XMRP  1 339 .9000  IN.XC 

YMRP  .0000  IN. VC 

ZMRP  190.8000  IN.ZC 

SCALE  .0300 


FIG  20A  EFFECTS  OF  ATTACH  HARDWARE  ON  CARRIER  IN  PRESENCE  OF  ORBITER 
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INCREMENTAL  PITCHING  MOMENT  COEFFICIENT.  DCLM 


DATA  SET  SYMBOL  CONFIGURATION  DESCRIPTION 


CWGNR45)  f 

3 DATA 

NOT  AVAILABLE 

C VGNR46  3 L 

1 DATA 

NOT  AVAILABLE 

CARRIER  DATA 

C WGNR47  ) C 

> CA20 

747/1  01  SI  AT38  AT39 

BETAC  BETAO  OX  DY  REFERENCE 


.000 

.000 

.000 

.ooo 

SREF 

5500.0000 

SQ.FT 

.000 

.000 

.000 

.000 

LREF 

327.7800 

IN. 

.000 

.000 

.000 

.000 

BREF 

2348.0400 

IN. 

XMRP 

1339.9000 

1N.XC 

YMRP 

.0000 

ffl.tc 

ZKRP 

ISO. LOGO 

IN.ZC 

SCALE 

.0300 

FIG  20A  EFFECTS  OF  ATTACH  HARDWARE  ON  CARRIER  IN  PRESENCE  OF  ORBITER 
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DATA  SET  SYMBOL  CONFIGURATION  DESCRIPTION 
CWGNR45  ) Q DATA  NOT  AVAILABLE 
CVGNR46J  □ CA20  747/1  01  SI  AT38  AT39 

t WGNR47  ) V DAlfA  NOT  AVAILABLE 


CARRIER  DATA 


BET  AC  8ET  A0 

,000  .000 

.000  .000 

.000  .000 


OV  REFERENCE 

.000  SREF  5500 

.000  LREF  327 

.000  BREF  2348 

XMRP  I3S.J 
YKRP 

ZHRP  190 

SCALE 


-:.04 
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FIG  20A  EFFECTS  OF  ATTACH  HARDWARE  ON  CARRIER  IN  PRESENCE  OF  0R8ITER 

CBOALPHAO-  12.00  ' PA6E 


DATA  SET  SYMBOL  CONFIGURATION  DESCRIPTION 
CSGNOGl  3 Q CA20  747/1  01  Si  AT38  AT39 

CSGN0C13  □ CA20  747/0  01  SI  AT38AT39 


I ORB  ELEVON  OX  OY  REFERENCE 

CARRIER  DATA  8.000  5.000  ,000  .000  SftEF  5500.0000  SQ.FT. 

CARRIER  DATA  8.000  5.000  .000  .000  LREF  327.7800  IN. 

BREF  2348.0400  IN. 

XMRR  133°  -7000 
YMRP  .COO  0 IN,  YC 

ZMRP  ISO, LOCO  lU*2t 

SCALE  .0300 


FIG  20B  SIDESLIP  EFFECTS  ON  CARRIER  IN  PRESENCE  OF  ORBITER  WITH  ATTACH  HARDWARE 
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DATA  SET  SYMBOL  CONFIGURATION  DESCRIPTION 


C S6N0G1  3 Q 
CSGNOC1  ) □ 


CA20 

CA20 


747/1 

747/0 


01  SI  AT38  AT39 
01  SI  AT38  AT39 


0 40 

DZ 


CARRIER  DATA 
CARRIER  DATA 


iORB  ELEVON  DX  DY  REFERENCE  INFORMATION 

8,000  5.000  .000  .000  SR£F  5500.0000  SQ.FT,. 

8,000  5.000  .000  .000  LREF  327.7800  IN. 

BREF  2348.0400  IN. 

XMRP  1333.3000  IN.XC 

YMRP  .0000  IN.YC 

ZMRP  130.8000  1N.ZC 

SCALE  .0300 


FIG  20B  SIDESLIP  EFFECTS  ON  CARRIER  IN  PRESENCE  OF  ARBITER  WITH  ATTACH  HARDWARE 
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data  set  symbol  configuration  description 


I ORB 


C SGNOG I ) 
C SGNOC 1 D 


CA20 

CA20 


747/1 

747/0 


01 

01 


SI 

SI 


AT38  AT39 
AT38  AT39 


CARRIER  DATA 
CARRIER  DATA 


ELEVON 
6.000  5.000 
0.000  5.000 


FIG  20B  SIDESLIP  EFFECTS  AN  CARRIER  IN  PRESENCE  OF 

CAJBETA  * -5.00 


DATA  SET  SYMBOL 
CSGNOGi)  Q 
CSGNOCn  u 


COMPILATION  DESCRIPTION 
CA20  747/ i 01  SI  AT38  AT3S 

CA20  747/0  01  SI  AT38  AT39 


CARRIER  DATA 
CARRIER  DATA 


IGRB 

8.000 

8.000 


ELEYON 
5 .000 
5.000 


OX 


OY 


REFERENCE  IMFC^ATim 


.000 

.000 


.000 

.000 


SR£f 

5500.0000 

SS.fT 

LREf 

327.7800 

IN, 

8REr 

2348 .0400 

}N. 

XMRP 

*339.2000 

m.KC 

YNRF 

.0000 

IN  .VC 

ZHRP 

I90.SOOO 

IN.2C 

SCALE 

,0300 

F16  20B  SIDESLIP  EFFECTS  ON  CARRIER  IN  PRESENCE  OF  ORBITER  WITH  ATTACH  HARDWARE 

CBDBETA  = .00  PA6E  503 


DATA  SET  SYMBOL  CONFIGURATION  DESCRIPTION 

C WGNR48  T Q CA20  747/1  01  SI  AT3BAT39  ^A5Si^5 

IWGNR43)  U CA20  747/0  01  SI  AT38AT39  CARRIER  DATA 


SETAC 

-5*000 

-5.000 


beta© 

-5.000 

-5.000 


OX 


OY 


.000 

.000 


REFERENCE  NFOft«ATI^* 


.OOO 

.000 


SREF 

5500,0000 

SQ.FT 

LRtF 

027.78 OQ 

IN. 

BREF 

2348.0400 

m. 

XMRP 

137S.200D 

IN.XC 

YHRF 

,0000 

1N*YC 

2MRP 

130.8000 

!N«2C 

SCAU 

*0300 

FIG  20B  SIDESLIP  EFFECTS  ON  CARRIER  IN  PRESENCE  OF  ORBITER  WITH  ATTACH  HARDWARE 
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DCY 


DATA  SET  SYMBOL 

CONFIGURATION  DESCRIPTION 

BETAC 

8ETA0 

DX  0Y  reference  information 

C WGNR48  5 Q 

CA20 

747/  £ 

Qi  Si 

AT38  AT33 

Carrier  data 

-5.000 

*5 s 000 

•000  *000  $R£F 

5500.0000 

sa.rt 

C WGNR43  3 □ 

CA20 

747/0 

m st 

AT33  AT33 

CARRIER  DATA 

-5.000 

“5.000 

*000  . 000  LREF 

327*7000 

BREF 

2348  *0400 

XtfRP 

i 3 33. SO 00 

fN.XC 

YM&P 

.0000 

iN.YC 

2Hf?P 

ISO. 8000 

1N.2C 

SCALE 

*0300 

D2  DZ  DZ 

FIG  20B  SIDESLIP  EFFECTS  ON  CARRIER  IN  PRESENCE  OF  ORB I TER  WITH  ATTACH  HARDWARE 
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DATA  SET  SYMBOL  CONFIGURATION  DESCRIPTION 
(SGNOA1)  O CA20  747/0  01  SI  AT38  AT39 


CARRIER  DATA 


0 20  40  GO 

DZ 


FIG  20C  SPOILER  EFFECTS  ON  CARRIER  IN 

CA)ALPHAW=  2.00 


BET  AO  OX  OY  REFERENCE  INFGRftATlSM 

.000  . 000  .000  SREF  5500.0000  SQ.FT. 

LREF  327.7800  IN. 

BREF  2348.0400  IN. 

XMRP  1333.9000  IN.XC 

YHRP  .0000  IN.YC 

ZHRP  1 90. 1.' 000  IN.ZC 

SCALE  .0300 


SENCE  OF  ORB  I TER  KITH  ATTACH  HARDWARE 
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DATA  SET  SYMBOL  CONFIGURATION  DESCRIPTION  BETAC  BETAO  DX  Or  REFERENCE  INFORMATION 

TSGNOA1  3 O CA20  747/0  01  SI  AT38  AT39  CARRIER  DATA  .000  .OOO  .000  .COO  SREF  55CO.OOCO  SO  FT 

LREF  327.7300  IN. 

BREF  2348.0400  IN. 

XHRP  1339.9000  IN.XC 

THftP  .0000  SN.YC 

2MRP  130.8000  IN.2C 

SCALE  .0300 


FIG  20C  SPOILER  EFFECTS  ON  CARRIER  IN  PRESENCE  OF  0R8ITER  WITH  ATTACH  HARDWARE 
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PITCHING  MOMENT  COEFFICIENT.  CLM 


DATA  SET 

SYMBOL 

CONFIGURATION  DESCRIPTION 

BETAC 

BETAO  OX 

OV  REFERENCE  INFORMATION 

CS6N0A1  ) 

O 

CA2Q  747/0  01  SI  AT38  AT39 

CARRIER  DATA 

.000 

.1X50  .000 

.000  SREF 

5500. OGOO 

SO  .FT 

LREF 

327.7800 

IN. 

8REF 

2348.0400 

IN. 

XMRP 

1339.9000 

JN.XC 

YMRP 

.0000 

IN.TC 

ZMSP 

190.8000 

JN.2C 

SCALE 

.0300 

FIG  20C  SPOILER  EFFECTS  ON  CARRIER  IN  PRESENCE  OF  ORB I TER  WITH  ATTACH  HARDWARE 
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ARBITER  VERTICAL  DISPLACEMENT  FROM  NOMINAL  MATED  POSITION.  DZ.  FT. 


PITCHING  MOMENT  COEFFICIENT,  CLM 


DATA  SET  SYMBOL  CONFIGURATION  DESCRIPTION 
CSGNOA1T  O CA20  747/0  01  SI  AT38  AT39 


BETAC  BETAO  OX  OY  REFERENCE  INFORMATION 

CARRIER  DATA  .000  .OOO  .OOO  .OOO  SREF  5500.0000  S9.FT. 

LREF  327 .7600  IN. 

BREF  2348.0400  IN. 

XMRP  1339.9000  IN.XC 

YHRP  .0000  IN.YC 

ZMRP  190.8000  IN.2C 

SCALE  .0300 


FIG  20C  SPOILER  EFFECTS  ON  CARRIER  IN  PRESENCE  OF  ORBITER  WITH  ATTACH  HARDWARE 
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PITCHING  MOMENT  COEFFICIENT.  CLM 


DATA  SET  SYMBOL  CONFIGURATION  DESCRIPTION 
CSGNOA1  ) O CA20  747/0  01  Si  AT38  AT 39 


BETAC 

CARRIER  DATA  .000 


BETAO  DX  DY 

.000  .000  .000 


REFERENCE  INFORMATION 


SREF 

5500.0000 

S3. FT 

LREF 

327.7800 

IK. 

BRET 

2348. 0400 

IN. 

XMRP 

1339.9000 

IN.XC 

YMRP 

.0000 

IN.YC 

ZMRP 

190.8000 

IN.ZC 

SCALE 

.0300 

FIG  20C  SPOILER  EFFECTS  ON  CARRIER  IN 

CC 1ALPHAW=  10.00 


PRESENCE  OF  0RBITER  WITH  ATTACH  HARDWARE 
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BET  AC  BET AO  0*  DY  REFERENCE  INFORMAT  TON 

.000  .000  .000  .000  SfJEF  5500.0000  SO. FT. 

LREF  327.7800  IN. 

BREF  2348.0400  IN. 

XMRP  1339,3000  IN.XC 

YMRP  .0000  IN.YC 

ZKRP  130.8000  IN.ZC 

SCALE  .0300 


FIG  20C  SPOILER  EFFECTS  ON  CARRIER  IN  PRESENCE  OF  ARBITER  WITH  ATTACH  HARDWARE 
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DATA  SET  SYMBOL  CONFIGURATION  DESCRIPTION 

(SGNOA1)  O CA20  747/0  01S1  AT38  AT39  CARRIER  DATA 


BETAC 

BETAO 

ox  DY  REFERENCE  FORMATION 

.000 

.000 

.000  .000  SREF 

5500 .0000 

SQ.FT 

LREF 

327 .7800 

IN. 

BREF 

2348 .0-400 

IN. 

XMRP 

1339/3000 

IN.ac 

YHRF 

.caoo 

m.tc 

ZHRP 

tSG.SQOO 

IN.2C 

SCALE 

.0300 
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FIG  20C  SPOILER  EFFECTS  ON  CARRIER  IN  PRESENCE  OF  ORBITER  WITH  ATTACH  HARDWARE 
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DATA  SET  SYMBOL  CONFIGURATION  DESCRIPTION 
CSGN0A1  ) O CA20  747/0  01  St  AT38AT39 


CARRIER  DATA 


BETAC 

.000 


BE  T AO 

.000 


Dx  DY  REFERENCE  INFORMATION 

000  .OOO  SRCF  5500. CO 00  SQ.FT. 

LREF  327.7800  IN. 

BREF  2340.0*100  IN. 

XMRP  133iV?QQ0 

YMRP  ,0000  IN,YC 

7HRP  190.8000  W.2C 


FIG  20C  SPOILER  EFFECTS  ON  CARRIER  IN  PRESENCE  0F  ORB I TER 

CB)ALPHAW=  6.00 


OATA  SET  SYMBOL  CONFIGURATION  DESCRIPTION 
CSGNOAl  ) O CA20  747/0  01  SI  AT38  AT39 


CARRIER  DATA 


BETAC 

.000 


BETAO 

.000 


OX 


DY 


REFERENCE  1NFC8HAT  tCB4 


.000 


.000 


SREF 

5500.0000 

SQ.FT 

lref 

327 .7500 

IN. 

BREF 

2348.0400 

IN. 

XMRP 

1333 .9000 

IN.XC 

YMRP 

.0000 

IN.YC 

ZHRP 

190.8000 

IN.ZC 

SCALE 

.0300 

FIG  20C  SPOILER  EFFECTS 

(C jALPHAW=  10.00 


OATA  SET  SYMBOL  CONFIGURATION  DESCRIPTION  BETAC  BET AO  OX 
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INCREMENTAL  PITCHING  MOMENT  COEFFICIENT.'  DCLM 


DATA  SET  SYMBOL  CONFIGURATION  DESCRIPTION 
CX6NBDB)  O CA20  747/1  01  SI  AT38  AT39 


I ORB 

ORB  I TER  DATA  8.000 


ELEVON  OX  DY 

5.000  .000  .000 


REFERENCE  INFORMATION 


SREF 

2690.0000 

SQ.FT 

LREF 

474.8100 

IN. 

BREF 

936.6800 

IN. 

XMRP 

1109.0000 

IN.XO 

YMRP 

.0000 

IN.YO 

2MRP 

375.0000 

IN.ZO 

SCALE 

.0300 

.071 

m 

ii&i 

BB 

mi 

BM 

IN 

NK 

1 

NP 

a 

Ml 

Ml 

a 

a 

1^1 

ai 

ai 

a 
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a 

a 

ai 
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TTTT 
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a 

a 

a 

■ 

a 

m 

■ 
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a 

a 

a 

a 

a 

a 

a 

a 

a 

2 

-.02- 

a 

a 

a 

B 

a 

a 
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_ 
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DATA  SET  SYMBOL  CONFIGURATION  DESCRIPTION 
( XGNBDB I O CA20  747/1  01  SI  AT3B  AT39 


ORB I TER  DATA 


REFERENCE  INFORMATION 

000  SREF 

2690.0000 

SQ.FT 

LREF 

474 .8100 

IN. 

BREF 

936.  £ >‘00 

IN. 

XMRP 

nos. oooo 

IN.XO 

YMRP 

IN.YO 

ZMRP 

375.0000 

IN  *Z0 

■■■■itiaBBSlK 

iniMiBiiH 


S8BI 


itSiWSSiil 


■nniH 


FIG  2 1C  SPOILER  EFFECTS  ON  ORBITER  IN  PRESENCE  OF  CARRIER  WITH  ATTACH  HARDWARE 
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DATA  SET  SYMBOL  CONFIGURATION  DESCRIPTION 
CXGNBDB)  O CA20  747/1  01  SI  AT38  AT39 


ORB  I TER  DATA 


I0R8 

8,000 


ELEVON 

5.000 


niMinipiii 


1SSSSSI 


REFERENCE  INFORMATION 


SREF 

2690.0000 

SQ.FT 

LREF 

474.8100 

IN. 

BREF 

936,6800 

IN. 

XMRP 

1109.0000 

IN.XO 

YMRP 

.0000 

IN.YO 

ZMRP 

375.0000 

IN.ZO 

SCALE 

.0300 

IB 


DZ  DZ  DZ 

FIG  21C  SPOILER  EFFECTS  ON  ARBITER  IN  PRESENCE  OF  CARRIER  WITH  ATTACH  HARDWARE 
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DCY 


DATA  SET  SYMBOL  CONFIGURATION  DESCRIPTION 
(XGNBDBI  O CA20  747/1  01  SI  AT38  AT39 


I ORB 

ORB  I TER  DATA  8.000 


ELEVOM  DX  OY 

5.000  .000  .000 


REFERENCE  INFORMATION 


SREF 

2690. CQDD 

SQ.FT 

LREF 

474.8100 

IN. 

BREF 

9 J b .6800 

IN. 

XMRP 

1109.6000 

IN.XO 

YMRP 

.0000 

IN.YO 

ZMRP 

375.0000 

IN.ZO 

SCALE 

.0300 

FIG  21C  SPOILER  EFFECTS  ON  ARBITER  IN  PRESENCE  OF  CARRIER  WITH  ATTACH  HARDWARE 


CB)BETA0  = .00 
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DCY 


DATA  SET  SYMBOL 

CONFIGURATION  DESCRIPTION 

1 0R8 

ELEVON  OX 

OY  REFERENCE  INFDRHATJ^N 

C XGNBDB  } O 

CA20  747/1  01  SI  AT38  AT39 

ORB ITER  DATA 

8.000 

5.000  .000 

.000  SREF 

2690.0000 

SQ.FT 

LREF 

47-3 .8100 

IN. 

BREF 

336.6$Q0 

IN. 

xrtRP 

nos.  moo 

MM 

Y WP 

.0000 

IHM 

ZHRP 

375.0000 

IH.20 

SCALE 

.0300 

DZ 


DZ 


oz 


FIG  21 C SPOILER  EFFECTS  ON  ORB  ITER  IN  PRESENCE  OF  CARRIER  WITH  ATTACH  HARDWARE 


(A)BETAO  = -5.00 
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ORB I TER  OAT A 


I ORB 

8.000 


DATA  SET  SYMBOL  CONFIGURATION  DESCRIPTION 
CX6NBD8)  O CA20  747/1  01  Si  AT38  AT39 


ELEVON 

5.000 


FIG  21C  SPOILER  EFFECTS  ON  ARBITER  IN  PRESENCE  OF 


CB3BETA0  = .00 


OX  OY  REFERENCE  INFORMATION 

.000  .000  SREF  2690.0000  SQ.FT. 

LREF  474 .6100  IN. 

8K£F  336. £800  IN. 

XWW»  1 103.0000  IN. N® 

YMRP  .0000  1N.Y0 

ZMRR  375.0000  IN. 2® 

SCALE  .0300 


DZ 

CARRIER  WITH  ATTACH  HAROWARE 

PAGE  229 


LIFT  COEFFICIENT.  CL 


DATA  SET  SYMBOL 
C IGN061  y 
t IGN059) 

C IGN053  ) 
CE0N061  ) 

C EGrJ059  5 
CEGN0533 


CONFIGURATION  DESCRIPTION 
CA20  747/1  01  SI  INTERPOLATED 

CA20  747/1  01  SI 

CA20  747/1  01  SI 

CA20  747/1  01  SI 

CA20  747/1  01  SI 

CA20  747/1  01  SI 


CARRIER  DATA 
INTERPOLATED  CARRIER  DATA 
INTERPOLATED  CARRIER  DATA 
UNINTERPOLATED  CARRIER  DATA 
UNINTERPOLATED  CARRIER  DATA 
UN  INTERPOLATED  CARRIER  DATA 


ALPHAC  DY  OX  BET AO  REFERENCE  INFORMATION 

0.000  10.000  10.000  .000  SREF  5500.0000  SQ.FT 

4.000  10.000  10.000  .000  LREF  327.7800 

4.000  .000  10.000  .000  BREF  2348,0400 

8.000  10.000  10.000  .000  XMRP  1338.9000 

4.000  10.000  10.000  .000  YMRP  .0000 

4.000  .000  10. GOO  .000  ZMRP  190.8000 

SCALE  .0300 


IN. 
IN. 
IN.XC 
IN.YC 
IN.2C 


CA)ALPHA0=  10.00 
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LIFT  COEFFICIENT,  CL 


data  set  symbol 

CONFIGURATION  DESCRIPTION 

ALPHAC 

OY 

DX 

BET  AO 

REFERENCE  INFORMATION 

( IGN061  ) Q 

CA20 

747/1 

01 

SI 

INTERPOLATED 

CARRIER  DATA 

8.000 

10.000 

10.000 

,000 

SREF 

5500.0000 

SQ.FT 

(IGN059)  M 

CA20 

747/1 

01 

si 

INTERPOLATED 

CARRIER  DATA 

4.000 

10.000 

10.000 

.000 

LREF 

327.7800 

IN. 

C I6N053  V V 

CA20 

747/1 

01 

si 

INTERPOLATED 

CARRIER  DATA 

4.000 

.000 

10.000 

.000 

BREF 

2348.0400 

IN. 

C EGNQ61  3 A 

CA20 

747/L 

01 

SI 

UN INTERPOLATED* 

CARRIER  DATA 

8.000 

10.000 

10.000 

.000 

XMRP 

1339.9000 

IN.XC 

C EGN059  > IA 

CA20 

747/1 

01 

SI 

UN INTERPOLATED 

CARRIER  DATA 

4.000 

10.000 

10.000 

.000 

YMRP 

.0000 

IN.YC 

C EGN053  t Di 

CA20 

747/1 

01 

SI 

UN INTERPOLATED 

CARRIER  DATA 

4 .000 

.000 

10.000 

.000 

ZMRP 

SCALE 

190.8000 

.0300 

IN.ZC 
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DRAG  COEFFICIENT. CD 


DATA  SET  SYMBOL  CONFIGURATION  DESCRIPTION 

D SI  INTERPOLATED  CARRIER  DATA 

SI  INTERPOLATED  CARRIER  DATA 
SI  INTERPOLATED  CARRIER  DATA 
Si  UNINTERPOLATED  CARRIER  DATA 
Si  UNINTERPOLATED  CARRIER  DATA 
SI  UNINTERPOLATED  CARRIER  DATA 


C IGN061  3 
C IGN059  3 
C IGN053  3 
CEGNOSi  3 
C EGN059 3 
C EGN053  3 


CA20 

CA2Q 

CA20 

CA20 

CA20 

CA20 


747/1  01 
747/1  01 
747/1  01 
747/1  01 
747/1  01 
747/1  01 


ALPHAC 

8.000 

4.000 

4.000 

e.ooo 

4.000 

4.000 


DY 

10.000 

10.000 

.000 

10,000 

10.000 

.000 


DX 

10.000 

10.000 

10.000 

10.000 

10.000 

10.000 


BETAO 

.000 

.000 

.000 

.000 

.000 

.000 


REFERENCE 
SREF  5500 
LREF  327 
BREF  2348 
XMRP  1339 
YMRP 

ZMRP  190 
SCALE 


iNFORHATieN 
.0000  SQ.FT. 


.7800 

.0400 

.9000 

.0000 

,8000 

,0300 


IN. 
IN. 
1N.XC 
IN.YC 
IN.ZC 


FIG  22  COMPARISON  BETWEEN  INTERPOLATED  (MGN — DATASETS)  AND  RAW  CARRIER  DATA 
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DRAG  COEFFICIENT, CD 


DATA  SET  SYMBOL  CONFIGURATION 
C IGN061  ) Q CA20  747/1  01 


C IGN059  ) 
C IGN053 } 
C EGN061  ) 
C EGN059  ) 
C EGN053  ) 


CA20 

CA20 

CA20 

CA20 

CA20 


747/ l 01 
747/ t 01 
747/1  01 
747/1  01 
747/1  01 


DESCRIPTION 

SI  INTERPOLATED  CARRIER  DATA 
SI  INTERPOLATED  CARRIER  DATA 
SI  INTERPOLATED  CARRIER  DATA 
SI  UNINTERPOLATED  CARRIER  DATA 
SI  UNINTERPOLATED  CARRIER  OATA 
SI  UN  INTERPOLATED  CARRIER  DATA 


ALPHAC 
8.000 
4 .000 

4.000 

8.000 
4.000 
4 .000 


DY 

10.000 

10.000 

.000 

10.000 

10.000 

.000 


ox 

10.000 

10.000 

10.000 

10.000 

10.000 

10.000 


BETAO 

.000 

.000 

.000 

.000 

.000 

.000 


REFERENCE  INFORMATION 
SREF  5500.0000  SQ.FT • 

LREF  327.7800  IN. 

8REF  2348.0400  IN. 

XMRP  1339.9000  IN.XC 

YMRP  .0000  IN.YC 

ZMRP  190.8000  IN.ZC 

SCALE  .0300 


PITCHING  MOMENT  COEFFICIENT.  CLM’ 


DATA  SET  SYMBOL 


C 1GN061  ) 
C I6N059  ) 
C IGN053  ) 
CEGN061  ) 
C EGN059  ) 
C EGN053  ) 


CONFIGURATION 
CA20  747/1  01 
CA20  747/1  01 
CA20  747/1  01 
CA20  747/1  01 
CA20  747/1  01 
CA20  747/1  01 


DESCRIPTION 
SI  INTERPOLATED 
SI  INTERPOLATED 
SI  INTERPOLATED 
SI  UNINTERPOLATED 
SI  UN  INTERPOLATED 
Si  UNINTERPOLATED 


CARRIER  OAT A 

carrier  data 

CARRIER  DATA 
CARRIER  OATA 
CARRIER  OATA 
CARRIER  DATA 


ALPHAC 

8.000 

4.000 

4.000 

8.000 
4 .000 
4.000 


OY 

10.000 

10.000 

.000 

10.000 

10.000 

.000 


ox 

10.000 

10.000 

10.000 

10.000 

10.000 

10.000 


BETAO 

.000 

.000 

.000 

.000 

.000 

.000 


REFERENCE  INFORMATION 


SREF 

LREF 

BREF 

XMRP 

YMRP 

2MRP 

SCALE 


5500.0000 

327.7800 

2348.0400 

1339.9000 

.0000 

190.8000 

.0300 


SQ.FT. 

IN. 

IN. 

IN.XC 

IN.YC 

1N.2C 


PITCHING  MOMENT  COEFFICIENT.  CLM 


DMA  SET  SYMBOL 


C IGN0G1  I 
C IGN059  1 
C IGN053  ) 
CEGN061  > 
C EGN059  1 
C EGN053  1 


CONFIGURATION 
CA20  747/1  01 
CA20  747/1  01 
CA20  747/1  01 
CA20  747/1  0! 
CA20  747/1  01 
CA20  747/1  01 


DESCRIPTION 
SI  INTERPOLATED 
SI  INTERPOLATED 
SI  INTERPOLATED 
SI  UN  INTERPOLATED 
SI  UN  INTERPOLATED 
SI  UN INTERPOLATED 


CARRIER  DATA 
CARRIER  DATA 
CARRIER  DATA 
CARRIER  DATA 
CARRIER  DATA 
CARRIER  DATA 


ALPHAC 

OY 

DX 

BETAO 

REFERENCE  INFORMATION 

8.000 

10.000 

10.000 

.000 

SREF 

5500.0000 

SQ.FT 

4.000 

10.000 

10.000 

.000 

LREF 

327.7800 

IN. 

4.000 

.000 

10.000 

.000 

BREF 

2348.0400 

IN. 

8.000 

10.000 

10.000 

.000 

XHRP 

1339.9000 

IN.XC 

4.000 

10.000 

10.000 

.000 

YMRP 

.0000 

IN.YC 

4.000 

.000 

10.000 

.000 

ZMRP 

SCALE 

190.8000 

.0300 

IN  ,7C 

FIG  22  COMPARISON  BETWEEN  INTERPOLATED  CMGN — DATASETS)  AND  RAW  CARRIER  DATA 
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SIDE  FORCE  COEFFICIENT,  CY 


DATA  SET  SYMBOL 
C IGNOS1  ) Q 

C IGN059  ) □ 

C IGN053  ) O 

CFGN061  ) A 

C FGN059  ) JA 

CFGN053  ) Q 


CONFIGURATION  DESCRIPTION 


CA20  747/1  01  SI 
CA20  747/1  01  SI 
CA20  747/1  01  SI 
CA20  747/1  G1  SI 
CA20  747/1  01  SI 
CA20  747/1  01  SI 


INTERPOLATED  CARRIER  DATA 
INTERPOLATED  CARRIER  DATA 
INTERPOLATED  CARRIER  DATA 
UNINTERPOLATED  CARRIER  DATA 
UNINTERPOLATED  CARRIER  DATA 
UNINTERPOLATED  CARRIER  DATA 


ALPHAC 

DY 

ox 

BET  AO 

REFERENCE  INFORMATION 

9.000 

10.000 

10.000 

.000 

SREF 

5500 .0000 

SQ.FT 

4.000 

10.000 

10.000 

.000 

LREF 

327.7800 

IN. 

4.000 

.000 

10.000 

.000 

BREF 

2348.0400 

IN. 

8.000 

10.000 

10.000 

.000 

XMRP 

1339.9000 

IN.XC 

4.000 

10.000 

10.000 

.000 

YMRP 

.0000 

IN.  VC 

4 .000 

.000 

10.000 

,000 

ZMRP 

SCALE 

190,8000 

.0300 

IN.ZC 

FIG  22 

C AD ALPHA0= 


COMPARISON  BETWEEN  INTERPOLATED  CMGN — 

10.00 


DATASETS)  AND  RAW  CARRIER  DATA 
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SIDE  FORCE  COEFFICIENT  * CY 


DATA  SET  SYMBOL  CONFIGURATION  DESCRIPTION 
C IGN061  3 Q CA20  747/1  01  SI  INTERPOLATED 

GN039)  □ CA20  747/1  01  SI  INTERPOLATED 

f IGN053  1 o CA20  747/1  01  SI  INTERPOLATED 

fFGNotl)  A CA20  747/1  01  SI  UNINTERPQLATED 

t FGNQ59  3 It  CA20  747/1  01  SI  UNINTERPQLATED 

f FGN053 3 Ds  CA20  747/1  01  SI  UNINTERPQLATED 


INTERPOLATED  CARRIER  DATA 
INTERPOLATED  CARRIER  DATA 
INTERPOLATED  CARRIER  DATA 
UNINTERPQLATED  CARRIER  DATA 
UNINTERPQLATED  CARRIER  DATA 
UNINTERPQLATED  CARRIER  DATA 


ALPHAC 
8.000 
4.000 
4 .000 
B.OOQ 
4.000 
4.000 


DY 

OX 

BE  TAG 

REFERENCE  INFORMATION 

10,000 

10.000 

.000 

SREF 

5500. OQOO 

SQ.FT 

10,000 

10.000 

.000 

LREF 

327.7800 

IN. 

,000 

10.000 

,000 

,000 

BREF 

2348.0400 

IN. 

10.000 

10 ,000 

XMRP 

1339.9000 

IN.XC 

10,000 

10.000 

,000 

YMRP 

.0000 

IN.YC 

.000 

mumiTrn 

10. 000 
tii  | rnriTraj 

.000 

mmirrmn 

2MRP 

SCALE 

THHTnmr 

190.8000 

.0300 

minmurrnrmT 

IN  .20 

rrrrrrra 

FB 


-.04- 

-.06. 
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YAWING  MOMENT  COEFFICIENT,  CLN,  (STABILITY  AXIS! 


data  set  symbol 


CIGN061)  Q 
C I GN059  3 n 
C IGNG53 3 O 
CFGN0613  A 
( FGN059 3 k 
C FGNQ53  3 Q 


CONFIGURATION  DESCRIPTION 


CA20 

CA20 

CA20 

CA20 

CA20 

CA20 


747/1  01  SI 
747/1  01  SI 
747/1  01  SI 
747/1  01  SI 
747/1  01  SI 
747/1  01  SI 


INTERPOLATED 
INTERPOLATED 
INTERPOLATED 
UNINTERPOLATED 
UNINTERPOLATED 
UN  INTERPOLATED 


CARRIER  DATA 
CARRIER  DATA 
CARRIER  DATA 
CARRIER  DATA 
CARRIER  DATA 
CARRIER  DATA 


ALPHAC 
8.000 
4 .000 

4.000 

8.000 
4.000 
4.000 


DY 

10.000 

10.000 

.000 

10.000 

10.000 

.000 


DX 

10.000 

10.000 

10.000 

10.000 

10.000 

10.000 


BETAO  REFERENCE  INFORMATION 


.000 

SREF 

5500.0000 

SQ.FT. 

.000 

lref 

327 .7800 

IN, 

.000 

BREF 

2348.0400 

IN. 

.000 

XMRP 

1339.9000 

XN.XC 

.000 

YMRP 

.ooc-o 

IN  .YC 

.000 

ZMRP 

190.8000 

IN.ZC 

SCALE 

.0300 

FIG  22  COMPARISON  BETWEEN  INTERPOLATED  (MGN— 

CA)ALPHAO=  10.00 


DATASETS)  AND  RAW  CARRIER  DATA 
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YAWING  MOMENT  COEFFICIENT  * CLN.  CSTABILITY  AXIS) 


data  set  symbol  configuration 


C IGNQ61  3 
C IGNG59  3 
C IGN053 3 
C FGNOGl  3 
C FGN059  3 
CFGN053  3 


Q CA20 
□ CA20 
<>  CA20 
A CA20 
CA20 
ft  CA20 


747/1  01 
747/1  01 
747/1  01 
747/1  01 
747/1  01 
747/1  01 


DESCRIPTION 
SI  INTERPOLATED  CARRIER  DATA 
SI  INTERPOLATED  CARRIER  DATA 
S3  INTERPOLATED  CARRIER  DATA 
SI  UNINTERPOLATEO  CARRIER  DATA 
SI  UNINTERPOLATED  CARRIER  DATA 
SI  UN INTERPOLATED  CARRIER  DATA 


ALPHAC 

B.OOQ 

4.000 

4 .000 

8.000 
4.000 
4.000 


10 

.000 

10 

.000 

10 

.000 

10 

.000 

.000 

10 

.000 

10 

.000 

10, 

.000 

10 

.000 

10, 

.000 

.000 

10, 

.000 

REFERENCE 
SREF  5500 
LREF  327 
BREF  2348 
XMRP  1339 
YMRP 

ZMRP  190 
SCALE 


-.00 


■■■■■■■■■■■■■BBBBB! 


-.00 


-.00 


niii 

myifigfffffi  ii 


imU 


20  30 

ORBITER  VERTICAL  DISPLACEMENT  FROM  NOMINAL  MATEO  POSITION.  DZ.  FT* 


FIG  22  COMPARISON  BETWEEN  INTERPOLATED  CMGN — DATASETS)  AND- RAW  CARRIER  DATA 

CB)ALPHAO=  14.00  PAGE  ^39 


ROLLING  MOMENT  COEFFICIENT.  CSL,  C STABILITY  AXISD 


DATA  SET  SYMBOL  CONFIGURATION  DESCRIPTION 

C IGNOS1  1 Q CA20  747/1  01  SI  INTERPOLATED  CARRIER  DATA 
CIGN0593  □ CA20  747/1  01  SI  INTERPOLATED  CARRIER  DATA 
C IGN053  ) O CA20  747/1  01  SI  INTERPOLATED  CARRIER  DATA 
CF6N061  ) A CA20  747/1  01  SI  UN INTERPOLATED  CARRIER  DATA 
CFGN059  ) lA  CA20  747/1  01  SI  UNINTERPOLATED  CARRIER  DATA 
( FGN053  ) ft  CA20  747/1  01  SI  UN  INTERPOLATED  CARRIER  DATA 


ALPHAC  OY  OX 

8.000  10.000  10.000 

4.000  10.000  1C. 000 

4.000  .000  10.000 

8.000  10.000  10.000 

4.000  10.000  10.000 

4.000  .000  10. OOP 


BETAO 

.000 

.000 

,000 

.000 

.000 

.000 


REFERENCE  INFORMATION 
SREF  5500.0000  SQ.FT 
327.7800  IN. 
2348.0400  IN. 
1339.9000  IN.XC 
.0000  IN.YC 
190.8000  IN.ZC 
.0300 


LREF 

BREF 

XMRP 

YMRP 

ZMRP 

SCALE 
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ROLLING  MOMENT  COEFFICIENT,  CSL,  t STABILITY  AXIS! 


DATA  SET  SYMBOL  CONFIGURATION 


C IGNOS1  D 
C IGN059 3 
C IGN053  ) 
C FGNQ61  } 
C FGN059  } 
C FGN053  y 


CA20 

CA20 

CA20 

CA20 

CA20 

CA20 


747/1  01 
747/1  01 
747/1  01 
747/1  01 
747/1  01 
747/1  01 


DESCRIPTION 

SI  INTERPOLATED  CARRIER  DATA 

si 

St 


INTERPOLATED  CARRIER  DATA 
INTERPOLATED  CARRIER  DATA 
SI  UNINTERPOLATED  CARRIER  DATA 
SI  UNINTERPOLATED  CARRIER  DATA 
SI  UNINTERPOLATED  CARRIER  DATA 


ALPHAC 

0.000 

4.000 

4.000 

8.000 
4.000 
4.000 


DY 

10.000 

10.000 

.000 

10.000 

10.000 

.000 


ox 

10.000 

10,000 

10.000 

10.000 

10.000 

10.000 


BET  AO 


REFERENCE  INFORMATION 


.000 

SREF 

5500.0000 

SQ.FT 

.000 

LREF 

327.7800 

IN. 

.000 

BREF 

2348.0400 

IN. 

.000 

XMRP 

1339.9000 

IN.XC 

.000 

YMRP 

,0000 

IN.YC 

.000 

rrnTTTTiTi 

2MRP 

190.8000 

IN.ZC 

SCALE 

rrmnnn 

.0300 

[Uirium 

-10 
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LIFT  COEFFICIENT.  CL 


DATA  SET  SYMBOL  CONFIGURATION  DESCRIPTION  BETAC  PHI  ALPHAC  DY  REFERENCE  INFORMATION 


CIGNI12  3 Q CA20  747/1  01  ST  INTERPOLATED  CARRIER  DATA  .000  .000  4.000  10.000  SREF  5500.0000  SQ.FT. 

CIGN059  ) □ CA20  747/1  01  SI  INTERPOLATED  CARRIER  DATA  .000  .000  4.000  10.000  LREF  327.7800  IN. 

C IGN089 ) O CA20  747/1  01  SI  INTERPOLATED  CARRIER  DATA  .000  7.500  4.000  10.000  8REF  -2348.0400  IN. 

CEGN112)  $ CA20  747/1  01  SI  UN INTERPOLATED  CARRIER  DATA  .000  .000  4.000  10.000  XMRP  1339.9000  IN.XC 

CE6N059  ) TS  CA20  747/1  01  SI  UN  INTERPOLATED  CARRIER  DATA  .000  .000  4.000  10,000  YMRP  .0000  IN.YC 

CEGN089  ) CA20  747/1  01  SI  UN INTERPOLATED  CARRIER  DATA  .000  7.500  4.000  10.000  ZMRP'  190.8000  1N.ZC 

SCALE  .0300 
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LIFT  COEFFICIENT » CL 


DATA  SET  SYMBOL 

C I GN1 ( 2 ) 

C IGN059  ) 

C I GN089  5 
CEGN112) 

C EGN059  ) 

C EGN089  ) 


CONFIGURATION  DESCRIPTION 


BETAC  PHI 


ALPHAC  DY 


REFERENCE  INFORMATION 


CA2Q 
CA20 
CA20 
CA20 
— CA20 
Q CA20 


747/1  01 
747/1  01 
747/1  01 
747/1  01 
747/1  01 
747/1  01 


SI 

St 

SI 

SI 

si 

si 


INTERPOLATED 
INTERPOLATED 
INTERPOLATED 
UN!  INTERPOLATED 
UNINTERPOLATED 
UN INTERPOLATED 


CARRIER  DATA 
CARRIER  DATA 
CARRIER  DATA 
CARRIER  DATA 
CARRIER  DATA 
CARRIER’  DATA 


,000 

.000 

4.000 

10.000 

SREF 

5500.0000 

SQ.FT, 

(00Q 

.000 

4.000 

10.000 

LREF 

327.7800 

IN. 

,000 

7.300 

4.000 

10.000 

BREF 

2348.0400 

IN. 

,000 

.000 

4.000 

10.000 

XMRP 

1339.S000 

iN.xe 

; 000  V 

.000 

4'.  000 

10,000 

YMRP 

.0000 

IN.YC 

000 

7.500 

4.000 

10.000 

ZMRP 

SCALE 

190.8000 

.0300 

IN.ZC 
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DRAG  COEFFICIENT. CD 


data  set  symbol 


C I GNU  2 ) 
C16N059  3 
( IGN089  ) 
C EGN'l  12  ) 
C EGN059  3 
C EGN089  ) 


CONFIGURATION  DESCRIPTION 


CA20 

CA20 

CA20 

CA2Q 

CA20 

CA20 


747/ i 01  SI 
747/1  01  SI 
747/1  01  SI 
747/1  01  SI 
747/1  01  SI 
747/1  01  SI 


INTERPOLATED 
INTERPOLATED 
INTERPOLATED 
UNINTERPOLATED 
UN  INTERPOLATED 
UNINTERPOLATED 


CARRIER  DATA 
CARRIER  DATA 
CARRIER  DATA 
CARRIER  DATA 
CARRIER  DATA 
CARRIER  DATA 


BETAC 

.000 

.000 

.000 

.000 

.000 

.000 


PHI 

ALPHAC 

DY 

.000 

4.000 

10.000 

.000 

4.000 

10.000 

7.500 

4.000 

10,000 

.000 

4.000 

10.000 

.000 

4.000 

10.000 

7 *500* 

4.000 

10,000 

REFERENCE  INFORMATION 


SREF  5500.0000 
LREF  327 .7800 
BREF  2348.0400 
XMRP  1339.9000 
YMRP  .0000 
ZMRP  ISO. 8000 
SCALE  .0300 


SQ.FT. 

IN. 

IN. 

IN.XC 

IN.YC 

IN.ZC 
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C ADALPHAO=  10.00 


DRAG  COEFFICIENT » CD 


DATA  SET 

SYMBOL 

CONFIGURATION 

DESCRIPTION 

BETAC 

PHI 

ALPHAC 

DY 

REFERENCE  INFORMATION 

C IGN1 12  3 

Q 

CA20 

747/1 

01 

SI 

INTERPOLATED 

CARRIER 

DATA 

.000 

.000 

4.000 

10.000 

SREF 

5500.0000 

SQ.FT 

C IGN059  3 

LJ 

CA20 

747/1 

01 

SI 

INTERPOLATED 

CARRIER 

DATA 

.000 

.000 

4.000 

10.000 

LREF 

327.7800 

IN  • 

C IGN089  3 

O 

CA20 

747/1 

01 

SI 

INTERPOLATED 

CARRIER 

DATA 

.000 

7.500 

4.000 

10.000 

BREF 

-2348,0400 

IN. 

C EGNi 12  3 

X 

CA20 

747/1 

01 

SI 

UN  INTERPOLATED 

CARRIER 

DATA 

.000 

.000 

4.000 

10.000 

XMRP 

1339.3000 

IN.XC 

C EGN059  3 

fy 

CA20 

747/1 

01 

SI 

UN INTERPOLATED 

CARRIER 

DATA 

.000 

.000 

4.000 

10.000 

YMRP 

.0000 

IN.YC 

t EGN089  3 

Q 

CA20 

747/1 

01 

SI 

UN INTERPOLATED 

CARRIER 

DATA 

.000 

7.500 

4.000 

10.000 

ZMRP 

SCALE 

190.8000 

.0300 

IN.  ZC 
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PITCHING  MOMENT  COEFFICIENT,  CL 


DATA  SET 
C IGN112 3 
t IGN059  3 
C ISN089  ) 
C E6N1 12  3 
C EG NOS 9 3 
C EGN089  3 


SYMBOL  CONFIGURATION  DESCRIPTION 


Q CA20 
□ CA20 
O CA20 
A CA20 
1A  CA2G 
Q CA20 


747/1  01  SI 
747/1  01  SI 
747/1  01  SI 
747/1  31  SI 
747/1  01  Si 
747/1  01  SI 


INTERPOLATED 
INTERPOLATED 
INTERPOLATED 
UNINTERPOLATED 
UNINTERP0LATEO 
UN INTERPOLATED 


CARRIER 

CARRIER 

CARRIER 

CARRIER 

CARRIER 

CARRIER 


0 

00 

0 

30 

5 

00 

00 

000 

500 

ALPHAC 
4 .000 
4.000 

4.000 

4.000 

4.000 
4 .000 


DY 

10.000 

10.000 

10.000 

10.000 

10.000 

10,000 


REFERENCE  INFORMATION 
IEF  5500.0000  SQ.F 

?EF  327 .7800  IN. 

IEF  2346.0400  IN. 

1RP  1339.9000  IN. XI 

IRP  .0000  IN.  Yl 

1RP  190.8000  IN. 21 

.0300 


-.051 


■■■■■■■■■■■■■■■■■■—■MM 


-.151 


-.201 
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PITCHING  MOMENT  COEFFICIENT.  CLM 


C IGN112)' 
C IGN059  3 
c IGN089  3 
C EGN1 12  3 
CEGN059  ) 
CEGN089  3 


ALPHAC  DY  REFERENCE  INFORMATION 

4.000  10.000  SREF  5500.0000  SO  .1 

4.000  10.000  LREF  327.7800  IN. 

4.000  10.000  BREF  2348.0400  IN. 

4.000  10.000  XMRP  1339.9000  IN.Xi 

4.000  10.000  YMRP  .0000  IN.Yi 

4.000  10.000  ZMRP  190.8000  IN.Zi 

.0300 


BHsasm 


■■■■■■  issis) 


iaeimmimiimiH 


- t.OSi 


!■■■■■■■■■■■■■■■■■■■■! 


-.101 


- . 1 5i 


-.20- 


1888888888888 

IMM  ■■■■■■■■■ 
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SIDE  FORCE  COEFFICIENT.  CY 


DATA  SET  SYMBOL 
C IGN112  ) Q 
C I6N039  ) M 
C IGN089  ) O 
CFGN112)  £ 
CFGN059  ) 
CFGN089  ) [} 


.22TPtt[ 


CONFIGURATION  DESCRIPTION 


747/1  01  SI 
747/1  01  SI 
747/1  01  SI 
747/1  01  SI 
747/1  01  SI 
747/1  01  SI 


INTERPOLATED 

INTERPOLATED 

INTERPOLATED 

UNINTERPOLATED. 

UNINTERPOLATEO 

UNINTERPOLATED 


CARRIER  DATA 
CARRIER  DATA 
CARRIER  DATA 
CARRIER  DATA 
CARRIER  DATA 
CARRIER  DATA 


DY 

REFERENCE  INFORMATION 

10.000 

SREF 

3500.0000 

SO.  FT 

10.000 

LREF 

327.7800 

IN. 

10.000 

BREF 

2348.0400 

IN. 

10.000 

XHRP 

1339.9000 

IN.KC 

10.000 

YMRP 

.0000 

IN.YC 

10.000 

ZMRP 

190.8000 

IN.ZC 

SCALE  .0300 

-.02H 


“ * 06  hull 

F16  22 

( A3ALPHA0= 
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SIDE  FORCE  COEFFICIENT,  CY 


DATA  SET 

SYMBOL 

CONFIGURATION 

DESCRIPTION 

C I6NM2  3 

Q 

CA20 

747/1 

01 

Si 

INTERPOLATED 

CARRIER 

DATA 

C IGN059  3 

LJ 

CA20 

747/1 

or 

SI 

INTERPOLATED 

CARRIER 

DATA 

C IGN089  3 

X 

CA20 

747/1 

01 

SI 

INTERPOLATED 

CARRIER 

DATA 

C FGNi 12 3 

X 

CA20 

747/1 

01 

SI 

UNINTERPOLATED 

CARRIER 

DATA 

C FGN059  3 

T\ 

CA20 

747/1 

01 

SI 

UN INTERPOLATED 

CARRIER 

DATA 

C FGN089 3 

Ls 

CA20 

747/1 

01 

SI 

UN  INTERPOLATED 

CARRIER 

DATA 

BETAC 

PHI 

ALPHAC 

DY 

REFERENCE  INFORMATION 

.000 

.000 

4.000 

10.000 

SREF 

5500.0000 

SQ.FT 

.000 

.000 

4.000 

10.000 

LREF 

327.7800 

IN. 

.000 

7.500 

4.000 

10.000 

8REF 

2348.0400 

IN. 

.000 

.000 

4.000 

10.000 

XMRP 

1339.9000 

iN.xe 

.000 

.000 

4.000 

10.000 

YMRP 

.0000 

IN.YC 

.000 

7.500 

4.000 

10.000 

ZMRP 

SCALE 

190.8000 

.0300 

IN.ZC 
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YAWING  MOMENT  COEFFICIENT,  CLN,  (STABILITY  AXIS) 


DATA  SET  SYMBOL  CONFIGURATION  DESCRIPTION  BETAC  PHI  ALPHAC  OY  REFERENCE  INFORMATION 


C IGN112  3 Q CA20  747/1  01  SI  INTERPOLATED  CARRIER  DATA  .000  . 000  4.000  10.000  SREF  5500.0000  SQ.FT. 

CIGN059  3 U CA20  747/1  01  SI  INTERPOLATED  CARRIER  DATA  .000  .000  4.000  10.000  LREF  327.7800  IN. 

C1GN0893  O CA20  747/1  Ot  SI  INTERPOLATED  CARRIER  DATA  .000  7.500  4.000  10.000  BREF  2348.0400  IN. 

CFGN112  3 A CA20  747/1  01  SI  UN  INTERPOLATED  CARRIER  DATA  .000  .000  4.000  10.000  XHRP  1339.0000  IN.XC 

CFGN059  ) CA20  747/1  01  SI  UN  INTERPOLATED  CARRIER  DATA  .000  .000  4.000  10.000  YMRP  .0000  IN.YC 

CFGN089  ) P\  CA20  747/1  Ot  SI  UNINTERPOLATED  CARRIER  DATA  .000  7,500  4.000  10.000  ZMRP  190.8000  IN.ZQ 

SCALE  .0300 
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YAWING  MOMENT  COEFFICIENT*  CLN.  (STABILITY  AXIS! 


DATA  S5T  SYMBOL  CONFIGURATION  DESCRIPTION  BETAC  PHI  ALPHAC  OY  REFERENCE  INFORMATION 


CIGNM21  p 

CA20 

747/1 

01 

si 

INTERPOLATED 

CARRIER 

DATA 

.000 

,000 

4.000 

10.000 

SREF 

5500.0000 

SQ.FT 

CIGN059  3 fj 

CA20 

747/1 

01 

Si 

INTERPOLATED 

CARRIER 

DATA 

.000 

.000 

4 .000 

10.000 

LREF 

327.7800 

IN. 

C IGN089 3 O 

CA20 

747/1 

01 

Si 

INTERPOLATED 

CARRIER 

DATA 

.000 

7.500 

4.000 

10.000 

BREF 

2348.0400 

IN. 

t FGN1 12 3 £ 

CA20 

747/1 

01 

SI 

UNINTERPOLATED 

CARRIER 

DATA 

• .000 

.000 

4.000 

10.000 

XMRP 

1333.9000 

IN.  XC 

C FGN059  3 IS. 

CA20 

747/1 

01 

SI 

UN INTERPOLATED 

CARRIER 

DATA 

.000 

.000 

4.000 

10.000 

YMRP 

.0000 

IN.YC 

C FGN0B9 3 Q 

CA20 

747/1 

m 

SI 

UN INTERPOLATED 

CARRIER 

DATA 

• OOQ 

7.500 

4.000 

10.000 

ZMRP 

190.8000 

IN.ZC 

SCALE  .0300 
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ROLLING  MOMENT  COEFFICIENT*  CSL*  (STABILITY  AXIS] 


DATA  SET  SYMBOL 
C IGN112  3 Q 
C IGN059 3 U 
C IGN089  3 O 
CFGNU2)  & 

C FGN059  3 
C FGN089  3 Q 


.0131 


CONFIGURATION  DESCRIPTION 


747/1  01  SI 
747/1  01  SI 
747/1  01  SI 
747/1  01  SI 
747/1  01  SI 
747/1  01  SI 


INTERPOLATED  CARRIER  DATA 
INTERPOLATED  CARRIER  DATA 


INTERPOLATED 
UN  INTERPOLATED 
UN  INTERPOLATED 


CARRIER  DATA 
CARRIER  DATA 
CARRIER  DATA 


Wll  vwn  I ’V” 

UNINTERPOLATED  CARRIER  DATA 


BETAC 

.000 

.000 

.000 

.000 

.000 

.000 


PHI 

.ooo 

.000 

7.500 
.000 
.000 

7.500 


ALPHAC  OY  REFERENCE  INFORMATION 

4.000  10.000  SREF  5500.0000  SO. FT 

4.000  10.000  LREF  327.7800  IN. 

4.000  10.000  BREF  2348.0400  IN. 

4.000  10.000  XMRP  1339. 9000  IN.XC 

4.000  10.000  YHRP  .0000  IN.YC 

4.000  10.000  ZHRP  PS0.800C  IN.ZC 

SCALE  .0300 
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ROLLING  MOMENT  COEFFICIENT,  CSL,  (STABILITY  AXIS) 


DATA  SET 

SYMBOL 

CONFIGURATION 

DESCRIPTION 

BETAC 

PHI 

ALPHAC 

DY 

REFERENCE  INFORMATION 

C IGN112  ) 

Q 

CA20 

747/1 

01 

SI 

INTERPOLATED 

CARRIER  OATA 

.000 

.000 

4.000 

10.000 

SREF 

5500.0000 

SQ.FT 

C I GN059  ) 

M 

CA20 

747/1 

01 

SI 

INTERPOLATED 

CARRIER  DATA 

.000 

.000 

4.000 

10.000 

LREP 

327.7800 

IN. 

C IGNQ89  3 

O 

CA20 

747/1 

01 

St 

INTERPOLATED 

CARRIER  DATA 

.000 

7.500 

4.000 

10.000 

BREF 

2348.0400 

IN. 

CFGN112  ) 

A 

CA20 

747/1 

01 

SI 

UN INTERPOLATED 

CARRIER  DATA 

.000 

.000 

4 .000 

10.000 

XMRP 

1339.9000 

IN.XC 

CFGN059  ) 

& 

CA20 

747/1 

01 

SI 

UNINTERPOLATED 

CARRIER  DATA 

.000 

.000 

4.000 

10.000 

YHRP 

.0000 

IN.  YC 

C FGN089  D 

CA20 

747/1 

01 

SI 

UNINTERPOLATED 

CARRIER  DATA 

.000 

7.500 

4.000 

10.000 

ZMRP 

SCALE 

190.8000 

.0300 

IN.2C 
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LIFT  COEFFICIENT.  CL 


DATA  SET  SYMBOL 


( JGNOGt  ) 
C JGN059  ) 
C JGN053  ) 
CGGN061  ) 
C GGN059  3 
( GGN053  ) 


COMF1  SURAT  I ON  DESCRIPT  ION- 


DATA  NOT  AVAILABLE 
DATA  NOT  AVAILABLE 
CA20  747/1  01  SI 
DATA  NOT  AVAILABLE 
DATA  NOT  AVAILABLE 
CA20  747/1  01  SI 


INTERPOLATED  ARBITER  DATA 
UN INTERPOLATED  ORBITER  DATA 


ALPHAC 

OY 

8.000 

10,000 

4.000 

10.000 

4.000 

.000 

8.000 

10.000 

4.000 

10.000 

4.000 

.000 

DX 

10.000 

10.000 

10.000 

10.000 

10.000 

10.000 


BETAO  REFERENCE  INFORMATION 


000 

SREF 

2590.0000 

SQ.FT, 

,000 

LREF 

474.8100 

IN. 

,000 

BREF 

936 .5800 

IN. 

,000 

XMRP 

1109.0000 

IN.XO 

,000 

YMRP 

.0000 

IN.YO 

,000 

ZMRP 

375.0000 

IN. 20 

SCALE 

.0300 

FIG  23  COMPARISON  BETWEEN 
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INTERPOLATED  CNGN — DATASETS]  AND  RAW  ORBITER  DATA 
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LIFT  COEFFICIENT,  CL 


DATA  SET  SYMBOL  CONFIGURATION  DESCRIPTION 

CJGN061)  O CA20  747/1  01  SI  INTERPOLATED  ORB  I TER  DATA 

JGN059  H CA20  747/1  01  SI  INTERPOLATED  ORB  I TER  DATA 

JGN053  O CA20  747/1  01  S I INTERPOLATED  ORB  I TER  DATA 

GGN0S1  A CA20  747/1  01  SI  UNINTERPOLATED  ORB  I TER  DATA 

CGGN059  D IS  CA20  747/1  01  SI  UN  INTERPOLATED  ORB  I TER  DATA 

CGGN053  ) CA20  747/1  01  SI  UN INTERPOLATED  ORB I TER  DATA  4.000 


alphac  dy  ox  betao 
8.000  10.000  10.000  .000 

4.000  10.000  10.000  .000 

4.000  .000  10.000  .000 

8.000  10.000  10.000  .000 

4.000  10.000  10.000  .000 

.000  10.000  .000 


REFERENCE  INFORMATION 
SREF  2S90.0000  SQ.FT. 

LREF  474.8100  IN. 

BREF  936.6800  IN. 

XMRP  1109.0000  IN.XO 

YMRP  .0000  IN.YO 

2MRP  375.0000  IN. 20 

SCALE  .0300 
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LIFT  COEFFICIENT,  CL 


DATA  SET  SYMBOL  CONFIGURATION  DESCRIPTION  ALPHAC  OY  OX  BETAO  REFERENCE  INFORMATION 


C JGN061  3 ( 

Q 

CA20 

747/1 

01 

SI 

INTERPOLATED 

ORBITER 

DATA 

8.000 

10.000 

10.000 

.000 

SREF 

2690.0000 

SQ.FT 

C JGN059  ) { 

CA20 

747/1 

01 

SI 

INTERPOLATED 

ORB ITER 

DATA 

4.000 

10.000 

10.000 

.000 

LREF 

474.8100 

IN.  - 

CJGN053  ) < 

o 

CA20 

747/1 

01 

SI 

INTERPOLATED 

ORBITER 

DATA 

4.000 

.000 

10.000 

.000 

BREF 

936.6800 

IN. 

CGGN061)  - 

A 

CA20 

747/1 

01 

SI 

UNINTERPOLATED 

ORBITER 

DATA 

8.000 

10.000 

10.000 

.000. 

XMRP 

1109.0000 

IN.XO 

C GGNQ59  ) 

l\ 

CA20 

747/1 

01 

SI 

UN  INTERPOLATED 

ORBITER 

DATA 

4.000 

10.000 

10.000 

.000 

YMRP 

.0000 

IN.YO 

C GGN053  ) [ 

CA20 

747/  i 

01 

St 

UNINTERPOLATEO 

ORBITER 

DATA 

4 .000 

.000 

10.000 

.000 

ZttRP 

SCALE 

375.0000 

.0300 

IN. 20 
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DRAG  COEFFICIENT. CD 


DATA  SET  SYMBOL  CONFIGURATION  DESCRIPTION 
CJGNOS13  Q DATA  NOT  AVAILABLE 


( JGN059 5 U DATA  NOT  AVAILABLE 
CJGN053  ) O CA20  747/1  01  SI 

CGGN061  1 A DATA  NOT  AVAILABLE 

C GGN059  3 A,  DATA  NOT  AVAILABLE 

(GGN053  3 Q CA20  747/1  01  SI  UNINTERPOLATED  ORBI TER  DATA 


ALPHAC  DY  DX 

s.oro  io.ooo  io.ooo 

4.000  10.000  10.000 

INTERPOLATED  ORBITER  DATA  4.000  .000  10.000 

8.000  10,000  10.000 

4.000  10,000  10.000 

4.000  .000  10.000 


BETAO  REFERENCE  INFORMATION 
.000  SREF  2690.0000  SQ.FT. 

.000  LREF  474.8100  IN. 

.000  BREF  936 .6800  IN. 

.000  XMRP  1109.0000  IN.X3 

.000  YMRP  .0000  IN.YO 

.000  ZMRP  375.0000  IN.ZO 

SCALE  .0300 


CADALPHAO=  6,00 
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DRAG  COEFFICIENT, CD 


DATA  SET  SYMBOL  CONFIGURATION  DESCRIPTION 

CJGNQ613  Q CA20  747/1  01  SI  INTERPOLATED  ORBITER  DATA 

CJGN0593  H CA20  747/1  01  SI  INTERPOLATED  ORBITER  DATA 

CJGN053  ) O CA20  747/1  01  SI  INTERPOLATED  ORBITER  DATA  -----  _ 

GGN0S1J  X CA20  747/1  01  SI  UNINTERPOLATED  ORBITER  DATA  8.000.  10.000  10.000 

CGGN059  ) lS  CA20  747/1  01  SI  UNINTERPOLATED  ORBITER  DATA  4.000  10.000  10.000 

CGGN0533  Cl  CA20  747/1  01  SI  UNINTERPOLATED  ORBITER  DATA  4.00Q  .000  10.000 


ALPHAC  DY  OX 

e.ooo  lo.ooo  10.000 

4.000  10.000  10.000 

4.000  .000  10.000 


BuTAO  REFERENCE  INFORMAi ION 

.000  SREF  2S90.0D00  SQ.FT. 

.000  LREF  474.8100  IN. 

.000  BREF  93S.SB00  IN. 

.000  XMRP  1 10S.C000  IN.XO 

.000  YMRP  .0000  IN.YO 

375.0000  IN. 20 
.0300 


.000  ZMRP 
SCALE 
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DRAG  COEFFICIENT  * CD 


DATA  SET  SYMBOL 
tJGNOBl)  Q 
C JGN059  J □ 

C JGND53  J O 

C GGNOS1  ) A 

C GGN059 3 k. 

CGGN053J  Q 


CONFIGURATION  DESCRIPTION 


747/1  01  SI 
747/1  01  SI 
747/1  01  SI 
747/1  01  SI 
747/1  01  SI 
747/1  01  SI 


INTERPOLATED 
INTERPOLATED 
INTERPOLATED 
UNINTERPOLATED 
UN INTERPOLATED 
UN INTERPOLATED 


ORB I TER  DATA 
ORB ITER  DATA 
ORB ITER  DATA 
ORB I TER  DATA 
ORB I TER  DATA 
ORB  I TER  DATA 


AtPHAC 

DY 

9.000 

10.000 

4.000 

10.000 

4.000 

.000 

8.000 

10.000 

4.000 

10.000 

4.000 

.000 

DX 

10.000 

10.000 

10.000 

10.000 

10.000 

10.000 


BETAO  REFERENCE  INFORMATION 


.000 

SREF 

2690.0000 

SQ.FT 

.000 

LREF 

474.8100 

IN. 

.000 

BREF 

936,6800 

IN. 

.000 

XMRP 

1109.0000 

IN.XO 

.000 

YMRP 

.0000 

IN.YO 

,000 

2MRP 

375.0000 

IN. 20 

SCALE 

.0300 

FIG  23  COMPARISON  BETWEEN  INTERPOLATED  (NGN— 

CC)ALPHAO=  14.00 
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PITCHING  MOMENT  COEFFICIENT.  CLM 


DATA  SET  SYMBOL 
CJGN06! 5 Q 
C JGN059  3 □ 

t JGN053  3 O 

C GGN061  3 A 

C GGN059  3 JA 

[ GGN053  3 D; 


CONFIGURATION  DESCRIPTION 


DATA  NOT  AVAILABLE 
DATA  NOT  AVAILABLE 
CA20  747/1  01  SI 
DATA  NOT  AVAILABLE 
DATA  NOT  AVAILABLE 
CA20  747/1  01  Si 


INTERPOLATED 
UN INTERPOLATED 


ORB I TER  DATA 
ORB I TER  DATA 


ALPHAC 

DY 

8.000 

10.000 

4.000 

10.000 

4 .000 

,000 

8,000 

10.000 

4 .000 

10.000 

4.000 

.000 

DX 

10.000 

10.000 

10.000 

10.000 

10.000 

10.000 


BETAO 

.000 

.000 

.000 

.000 

,000 

.000 


SREF 

2690.0000 

SO.  FT 

LREF 

474.8100 

IN. 

BREF 

93G.6800 

IN. 

XMRP 

1109.0000 

IN.XO 

YttRP 

.0000 

IN.YQ 

ZMRP 

375.0000 

IN.ZO 

SCALE 

.0300 

FIG  23  COMPARISON  BETWEEN  INTERPOLATED  (NGN— 
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PITCHING  MOMENT  COEFFICIENT,  CLM 


DATA  SET  SYMBOL  CONFIGURATION  DESCRIPTION 


ALPHAC 


C JGNOB1  ) 
C JGN059  3 
C JGN053  3 
CGGNOS1  3 
CGGNG59  ) 
C GGN053  ) 


747/1  81  SI  INTERPOLATED  ORB I TER  DATA 
747/1  01  SI  INTERPOLATED  ORB I TER  DATA 
747/1  01  Si  INTERPOLATED  GRBITER  DATA 
747/1  01  SI  UN INTERPOLATED  ORBITER  DATA 
747/1  01  SI  UN INTERPOLATED  GRBITER  DATA 
747/1  01  Si  UN  INTERPOLATED  ORBITER  DATA 


10.000 

10.000 

.000 

10.000 

10.000 

.000 


10.000 

10.000 

10.000 

10.000 

10.000 

10.000 


- . 15H 
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iSBBBSSSBBSi 
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PAGE 


PITCHING  MOMENT  COEFFICIENT.  CLM 


DATA  SET 

SYMBOL 

CONFIGURATION 

DESCRIPTION 

ALPHAC 

DY 

ox 

BETAO 

REFERENCE  INFORMATION 

C JGN06T  3 

Q 

CA20 

747/1 

01 

SI 

INTERPOLATED 

ORB ITER 

DATA 

8.000 

10.000 

10.000 

.000 

SREF 

2690.0000 

SQ.FT 

C JGN059  3 

LJ 

CA20 

747/1 

01 

SI 

INTERPOLATED 

ORB  I TER 

DATA 

4,000 

10.000 

10.000 

.000 

LREF 

474.8100 

IN. 

C JGN053  3 

o 

CA20 

747/1 

01 

SI 

INTERPOLATED 

ORB ITER 

DATA 

4.000 

.000 

10.000 

.000 

BREF 

93G.S800 

IN. 

CGGN061  3 

A 

CA20 

747/1 

m 

SI 

UNINTERPOLATEO 

0R8ITER 

DATA 

8.000 

10.000 

10.000 

.000 

XMRP 

il 09. 0000 

IN.XO 

C GGN059  3 

IJv 

CA20 

747/1 

01 

SI 

UNINTERPOLATED 

ORB I TER  DATA 

4.000 

10.000 

10.000 

.000 

YMRP 

.0000 

IN.YO 

C GGN053 3 

Q 

CA20 

747/1 

01 

SI 

UNINTERPOLATEO 

ORB ITER 

DATA 

4 *000 

,000 

10.000 

.000 

ZMRP 

QPAI  F 

375.0000 

mnn 

IN.Z0 
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SIDE  FORCE  COEFFICIENT,  CY 


DATA  SET  SYMBOL  CONFIGURATION  DESCRIPTION 
DATA  NOT  AVAILABLE 

CA20  N°747/l  ^^Sl  INTERPOLATED  ORBITER  DATA 
DATA  NOT  AVAILABLE 
DATA  NOT  AVAILABLE 


C JGN061  3 
C JGN059  3 
C J6N053  3 
CHGNOG1  3 
C HGN059 3 


CHGN053  3 Q CA20  747/1  01  si  UN  I NTERPOL  ATED  ORBITER  OATA 


ALPHAC  OY  OX 

8.000  10.000  10.000 

4.000  10.000  10.000 

4.000  .000  10.000 

8.000  10.000  10.000 

4.000  10.000  10.000 

4.000  .000  10.000 


8ETA0  REFERENCE  INFORMATION 


,000 

SREF 

2690-0000 

SQ.FT 

,000 

LREF 

474.8100 

IN. 

,000 

BREF 

936.6800 

IN. 

000 

XMRP 

1109.0000 

IN.XO 

,000 

YMRP 

.0000 

IN.YO 

,000 

ZMRP 

375.0000 

IN.ZO 

SCALE 

.0300 
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SIDE  FORCE  COEFFICIENT,  CY 


DATA  SET  SYMBOL  CONFIGURATION  DESCRIPTION  ALPHAC  OY  DX  BETAO  REFERENCE  INFORMATION 


C JGN061  3 Q 

CA20 

747/1 

01 

SI 

INTERPOLATED 

ORB I TER  DATA 

8.000 

10.000 

10.000 

.000 

SREF 

2690.0000 

SQ.FT 

C JGN059  3 □ 

CA20 

747/ 1 

01 

Si 

INTERPOLATED 

ORB  I TER  DATA 

4.000 

10.000 

10.000 

.000 

LREF 

474.8100 

IN. 

C JGN053  3 O 

CA20 

747/1 

01 

SI 

INTERPOLATED 

ORB  I TER  DATA 

4.000 

.000 

10.000 

.000 

BREF 

936.6800 

IN. 

CHGN06I  3 A 

CA2Q 

747/1 

01 

SI 

UNINTERPOLATED 

ARBITER  DATA 

8.000 

10.000 

10.000 

.000 

XMRP 

1109.0000 

IN.XO 

C HGN059  3 k 

CA20 

747/1 

01 

SI 

UNINTERPOLATEO 

ORB I TER  DATA 

4.000 

10.000 

10.000 

.000 

YMRP 

.0000 

IN.YO 

C HGN053  3 & 

CA20 

747/1 

01 

SI 

UNINTERPOLATED 

ORBITER  DATA 

4.000 

.000 

10.000 

.000 

ZMRP 

375,0000 

IN.ZO 

SCALE  .0300 
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SIDE  FORCE  COEFFICIENT.  CY 


data  set  symbol  configuration  description 


CJGNOS1  ) 
C JGNQ59 3 
t JGN053 3 
CHGN061  3 
C HGN059 3 
C HGN053  3 


747/1  01  SI 
747/1  01  SI 
747/1  01  SI 
747/1  01  SI 
747/1  01  SI 
747/1  01  SI 


INTERPOLATED  ORB l TER  DATA 
INTERPOLATED  ORB I TER  DATA 
INTERPOLATED  ORB  I TER  DATA 
UNINTERPOLATED  GRBITER  DATA 
UNINTERP0LATEO  ORB  I TER  DATA 
UNINTERPOLATED  ORBITER  DATA 


ALPHAC 

8.000 

4.000 

4.000 

8.000 
4.000 
4.000 


DY 

10.000 

10.000 

.000 

10.000 

10.000 

.000 


DX 

10,000 

10.000 

10.000 

10.000 

10.000 

10.000 


BETAO 

.000 

.000 

.000 

.000 

.000 

.000 


REFERENCE 
SREF  2690 
LREF  474 
BREF  936 
XMRP  1109 
YMRP 

ZMRP  375 
SCALE 


INFORMATION 
.0000  SQ.FT. 


■■■■■■■■■■■■IS! 


BMM—i 


■BSSSaSBEBSSSES 


■MB— 

plmagaBag— 

—■a— a— i 
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YAWING  MOMENT  COEFFICIENT.  CLN.  [STABILITY  AXIS} 


DATA  SET  SYMBOL 
C JGN061  3 Q 
C JGN059  3 □ 

C JGN053  3 O 

CHGN0613  & 

C HGN059  3 JA 

C HGN053  3 Q 


configuration  description 
DATA  NOT  AVAILABLE 
DATA  NOT  AVAILABLE 
CA20  747/1  01  SI  INTERI 
DATA  NOT  AVAILABLE 
DATA  NOT  AVAILABLE 
CA2Q  747/1  01  SI  UN  INTER! 


INTERPOLATED  ORBITER  OATA 
UN INTERPOLATED  ORBITER  DATA 


ALPWAC 

or 

ox 

betao 

REFERENCE  INFORMATION 

9.000 

10.000 

10.000 

.000 

SREF 

2690.0000 

SQ.FT 

4.000 

10.000 

10.000 

.000 

LREF 

474.8100 

IN. 

4.000 

.000 

10.000 

.000 

BREF 

936.6800 

IN. 

8.000 

10.000 

10.000 

.000 

XMRP 

1109.0000 

tN.XO 

4 .000 

10.000 

10.000 

.000 

YMRP 

.0000 

IN.YO 

4.000 

.000 

10.000 

.000 

ZHRP 

SCALE 

375.0000 

,0300 

IN.ZO 
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YAWING  MOMENT  COEFFICIENT,  CLN.  C STABILITY  AXISD 


C J6N061  ) 
C J6N059  1 
■C J6N053  V 
CHGNOGi  ) 
C HGN059  ) 
C HGN053  ) 


.007 


.006 


MroasmajBBMBMnBMfiil 


.004- 


.003- 


.002- 


.001- 


lig-: 


-.001- 


-.002- 


-.003- 


-.005- 


IWi  \ 


- .006- 
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YAWING  MOMENT  COEFFICIENT.  CLN.  [STABILITY  AXIS} 


DATA  SET  SYMBOL 
CJGN0613  Q 
C JGN035  1 □ 

C JGN053 3 <> 

C HGNOS  J };  a 
C HGND'59  3 EL 
C HGN053  3 Q 


.0071 


CONFIGURATION  DESCRIPTICN 


747/1  01  St 
747/1  01  SI 
747/1  01  SI 
747/1  01  SI 
747/1  01  SI 
747/1  01  SI 


.0064 


.0051 


.0034 


.0024 


INTERPOLATED 
INTERPOLATED 
INTERPOLATED 
UNINTERPOLATED 
UNINTERPOLATED 
UN INTERPOLATED 


ALPHAC  DY  DX  BETAO  REFERENCE  INFORMATION 

ORBITER  DATA  8.000  10.000  10.000  .000  SREF  2690.0000  SO.F 

ORBITER  DATA  4.000  10.000.  10.000  .000  LREF  474.8100  IN. 

ORBITER  DATA  4.000  .000  10.000  .000  BREF  936.6800  IN. 

ORBITER  DATA  8.000  10.000  10.000  .000  XMRP  . 1109.0000  IN. XI 

ORBITER  DATA  4.000  10.000  10.000  .000  YMRP  .0000  IN.YI 

ORBITER  DATA  4.000  .000  10.000  .000  ZMRP  375.0000  IN.Z< 

c ,0300 


-.001- 


- . 0021 


-.0031 


- . 004-j 


-.0051 


— . 006?— 
* 007.  la 
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ROLLING  MOMENT  COEFFICIENT  * CSL.  CSTABILITY  AXIS) 


DATA  SET  SYMBOL 

CJGN061  3 
C JGN059  ) 

C JGN053  3 
CHGN061  3 
C HGN059  3 
C HGNQ53  3 


CONFIGURATION  DESCRIPTION 
DATA  HOT  AVAILABLE 
ggS  INTERPOLATED 

DATA  NOT  AVAILABLE 

CA20  N0747/1I01  SI  UNINTERPOLATED 


ORB ITER  DATA 
ORB  I TER  DATA. 


ALPHAC 

8.000 

4.000 

4.000 

8.000 
4 .000 
4.000 


DY 

10.000 

10.000 

.000 

10.000 

10,000 

.000 


ox 

10.000 

10.000 

10.000 

10.000 

10.000 

10.000 


BET  AO  REFERENCE  INFORMATION 


,000 

SREF 

2690.0000 

SQ.FT 

,000 

LREF 

474.8100 

IN  • 

,000 

BREF 

936.6800 

IN. 

,000 

XMRP 

1109.0000 

IN.XO 

,000 

YMRP 

.0000 

IN.YO 

,000 

ZMRP 

375.0000 

IN.ZO 

SCALE 

.0300 
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CA)ALPHAO=  6.00 


ROLLING  MOMENT  COEFFICIENT.  CSL.  C STABILITY  AXIS} 


DATA  SET  SYMBOL  CONFIGURATION  DESCRIPTION;  ALPHAC  OY  OX 

CJGN061  ) Q CA20  747/1  01  SI  INTERPOLATED  ORBITER  OATA  8.000  10.000  10.000 

CJGN059  ) □ CA20  747/1  01  SI  INTERPOLATED  ORBITER  DATA  4.000  10.000  10.000 

CJGN053  ) O CA20  747/1  01  SI  INTERPOLATED  ORBITER  DATA  4.000  .000  10.000 

CHGN0S1)  & CA20  747/1  01  SI  UN  INTERPOLATED  ORBITER  DATA  8.000  10.000  10.000 

CHGNQ59)  IS  CA20  747/1  01  SI  UNINTERPOLATED  ORBITER  DATA  4.000  10.000  10.000 

CHGN053)  Q CA20  747/1  01  SI  UN INTERPOLATED  ORBITER  DATA  4.000  .000  10.000 


BETAO  REFERENCE  INFORMATION 

.000  SREF  2690.0000  SQ.FT 

.000  LREF  474.8100  IN. 

..000  BREF  93S.6800  IN. 

.000  XMRP  1109.0000  l'N,X8 

.000  YMRP  .0000  IN.YO 

375.0000  IN. 20 

.0300 


.000  ZMRP 
SCALE 
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ROLLING  MOMENT  COEFFICIENT.  CSL.  CSTABILITY  AXIS! 


LIFT  COEFFICIENT,  CL 


DATA  SET  SYMBOL  CONFIGURATION  DESCRIPTION 
CJGN112)  Q CA20  747/1  01  SI  INTERPOLATED 
" - W CA20  747/1  01  SI 

CA20  747/1  01  SI 

CA20  747/1  01  Si 

CA20  747/1  01  SI 

CA20  747/1  01  SI 


( JGN059  ) 
£ JGN089  ) 
CGGN112  ) 
£ GGN059  3 
£ GGN069  3 


id r tnt wwn I hw 

INTERPOLATED 
INTERPOLATED 
UN INTERPOLATED 
UNINTERPOLATED 
UN INTERPOLATED 


ORB I TER  DATA 
ORB! TER  DATA 
ORB ITER  DATA 
ORB I TER  DATA 
ORB I TER  DATA 
ORB] TER  DATA 


9ETAC 

,000 

,000 

*000 

.000 

,000 

.000 


PHI 

,000 

.000 

7.500 

.000 

.000 

7.500 


1.4T 


ALPHAC 

OY 

REFERENCE  |aF0S8ATH3N 

4,000 

10. 000 

SREF 

2S90.C5000 

SS.FT 

4.000 

10.000 

LREF 

474*9100 

IN. 

4.000 

10.000 

BREF 

93S.SS00 

IN, 

4,000 

10.000 

XKRP 

1109.0000 

4.000 

10.000 

YNRP 

.GOOD 

IN.  VO 

4,000 

rrrnrnrnrm 

10.000 

minmTrm 

ZMRP 

SCALE 

TmTiTTTrnR 

375.0000 

,0300 
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LIFT  COEFFICIENT.  CL 


DATA  SET  SYH80L 

t JGNt 12  J Q 
C JGN059  > Q 
C JGN089  } Q 
CGGN112  3 & 

t GGN059  0 £>• 

C GGN08S  ) D> 


CONFIGURATION  DESCRIPTION 


CA20 

CA20 

CA20 

CA20 

CA20 

CA20 


747/1  01  SI 
747/1  01  SI 
747/1  01  SI 
747/1  01  SI 
747/1  01  SI 
747/1  01  SI 


INTERPOLATED 
INTERPOLATED 
INTERPOLATED 
UN INTERPOLATED 
UNINTERPOLATED 
UN INTERPOLATED 


6RBITER  DATA 
ORB ITER  DATA 
ORB  I TER  DATA 
ORB I TER  DATA 
ORB  I TER  DATA 
ORB ITER  DATA 


BETAC 

PH! 

.000 

.000 

.000 

.000 

.000 

7.500 

.000 

.000 

.000  . 

.000 

.000 

7.500 

ALPKAC 

4.000 
4 .000 
4.000 
4.000 
4.000 
4.QQ0 


BY 

10.600 

10.000 

10.000 

10.00Q 

lo.aoo 

10.000 


REFERENCE  !H?Q8KA?i©< 
SSEF  2653,0606  SS.FY. 
4*4.8188  i«. 

S36.SB0Q  IS. 

H 09. 0000  IM.xa 

.eooo  in  .vs 

375.0000  IN. 20 


LSEF 

BSEF 

KSip 

YMRP 

ZHRP 


DRAG  COEFFICIENT. CD 


DATA  SET  SYMBOL  CONFIGURATION  DESCRIPTION 


( JGN112  3 
( JGN059 3 
( JGN089  3 
f GGNM  2 3 
C GGN059  3 
C GSN089  3 


CA20 

CA20 

CA20 

CA20 

CA20 

*CA20 


•747/1  01  SI  INTERPOLATED 
747/1  01  SI  INTERPOLATED 
747/1  01  SI  INTERPOLATED 
747/1  01  SI  UN  INTERPOLATED 
747/1  01  Si  UN INTERPOLATED 
747/1  01  SI  UN  INTERPOLATED 


ORB I TER  DATA 
ORBJTER  DATA 
ORB  I TER  DATA 
ORB I TER  DATA 
ORB  I TER  DATA 
ORB I TER  DATA 


BETAC 

.000 

.GOO 

.000 

.000 

.000 

.000 


PHI 

ALPHAC 

DY 

.000 

4.000 

10.000 

.000 

4.000 

10.000 

7.500 

4 .000 

10.000 

.000 

4.000 

10.000 

.000 

4,000 

10.000 

7.500 

4.000 

10.000 

REFERENCE  iNFGRHATIOM 


SREF 

2690.0000 

SQ.FT 

lref 

474.8100 

IN. 

BREF 

936 .6000 

IN. 

XHRP 

1109.0000 

IN.XO 

YMRP 

.0000 

IN.YO 

2MRP 

375.0000 

SCALE 

.0300 
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DRAG  COEFFICIENT. CD 


DATA  SET  SYMBOL  CONFIGURATION  DESCRIPTION 
CJGNU2  3 Q CA20  747/1  01  SI  INTER! 


t JSN059 3 □ 

( JGNQ89  3 O 
t GGN1 12  3 & 

C G6N039  3 jS. 
( G0N09B  3 Q 


747/1  01  SI 
747/1  01  SI 
747/1  01  SI 
747/1  01  SI 
747/1  01  61 


INTERPOLATED  ORBITER  DATA 
INTERPOLATED  ORBITER  DATA 
INTERPOLATED  ORBITER  DATA 
UNINTERPOLATED  ORBITER  DATA 
UNINTERPOLATEO  ORB  TER  DATA 
UN INTERPOLATED  ORBITER  DATA 


BETAC 

.000 

.000 

.000 

.000 

.000 

.000 


ALPHAC  DY  REFERENCE  iNFOSHAUQM 

4.000  10.000  SREF  2S90.00G0  SO.i 

4.000  10.000  LREF  474.8100  IN. 

4.000  10.000  BREF  933,6600  W. 

4.000  10.000  XKRP  uoa.oooo  SN.l 

4.000  10.000  YHSP  .0000  IN.' 

4.000  10.000  2HRP  375.0000  H4.I 


a— 1 nawM 


■BBBMW8B 
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-.05] 


-.15] 


PITCHING  MOMENT  COEFFICIENT.  CLM 


DATA  SET  SYMBOL  CONFIGURATION  DESCRIPTION  BETAC  PHI  ALPMAC  DY  REFERENCE  INFORMATION 

( JGNI12  ) Q CA20  747/1  01  SI  INTERPOLATED  ORBITER  DATA  .000  .000  4 .000  10.000  SREF  26SO.QOOO  SQ.FT. 

CJGN059)  □ CA20  747/1  01  SI  INTERPOLATED  ORBITER  DATA  .000  .000  4.000  10.000  LRCF  474.8100  IN. 

CJGN089)  O CA20  747/1  01  SI  INTERPOLATED  ORBITER  DATA  .000  7.500  4.000  10.000  BREF  S3S.6800  IN. 

CGGN112)  A CA20  747/1  01  SI  UN  INTERPOLATED  ORBITER  DATA  .000  .000  4.000  10.000  XHRP  1103.0000  IN.XO 

CGGN059)  K CA20  747/1  01  SI  UN  INTERPOLATED  ORBITER  DATA  .000  .000  4.000  10.000  VMRP  .0000  IN.TO 

( GGN089 ) C\  CA20  747/1  01  SI  UN INTERPOLATED  ORBITER  DATA  .000  7.500  4.000  10.000  ZHRP  375.0000  IN. 20 

SCALE  .0300 
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PITCHING  MOMENT  COEFFICIENT*  CLM 


DATA  SET  SYMBOL  CONFIGURATION  DESCRIPTION 

r lGKlt  12  1 O CA20  747/1  01  SI  INTERPOLATED  CRB  I TER  DATA 

CJGN112)  U wti  ui  INTERPOLATED  ORB  I TER  DATA 

} CA20  747/1  01  S I INTERPOLATED  CRB I TER  DATA 

k CA20  747/1  01  SI  UN INTERPOLATED  ORBITER  DATA 

* CA20  747/1  01  Si  UN INTERPOLATED  ORBITER  DATA 

i CA20  747/1  01  SI  UNINTERPOLATED  ORBITER  DATA 


C JGN059  3 
C JGN089  3 
CGGN112  3 
CGGN059) 
£ GGN089  3 


BETAC 

.000 

,000 

.000 

.000 

.000 

.000 


PHI 

.000 

.000 

7.500 

.000 

.000 

7.500 


AtPHAC 

4.000 

4.000 

4.000 

4.000 

4.000 

4.000 


DY 

10.000  SREF 
10.000  LREF 
10.000  BREF 
10.000  XMRP 
10.000  YtIRP 
10.00Q  ZHRP 


REFERENCE  INFLATION 

2890 . 0000  SQ.FT 
474.6100 
938.6300 

1109.0000 

.0000 

375.0000 
.0300 


SCALE 


IN. 
IN. 
IN.XO 
m.YO 
iw.za 


SIDE  FORCE  COEFFICIENT.  CY 


DATA  SET  SYMBOL 


C JGN1 12  5 Q 

C J6N059  ) □ 

f JGNQ89  ) O 

( HGN112 ) A 

C HGN059  0 k. 

C HGN089  ) Q 


CONFIGURATION  DESCRIPTION 


CA20 

747/1 

01 

SI 

INTERPOLATED 

CA20 

747/1 

01 

SI 

INTERPOLATED 

CA20 

747/1 

01 

SI 

INTERPOLATED 

CA20 

747/1 

01 

SI 

UN INTERPOLATED 

CA20 

747/1 

01 

SI 

UNINTERPOLATED 

CA20 

747/1 

01 

SI 

UN  INTERPOLATED 

ORB I TER  DATA 
ORB I TER  DATA 
ORB I TER  DATA 
ORB I TER  DATA 
ORB  I TER  OATA 
ORB I TER  DATA 


BET  AC 
.000 
.000 
.000 
.000 
.000 
.000 


phi 

.000 

.000 

7.500 
.000 
.000 

7.500 


ALPMAC 

4.000 
4.000 
4.000 
4.000 
4.000 
4 .000 


OY 

10.000 

10.000 

10.000 

10.000 

10.000 

10.000 


reference  information 


SREF 

2SSO.CGOO 

SQ.FT 

lref 

474 .8100 

IN. 

BREF 

33S.6SGO 

IN. 

XHRP 

UG3.JD00 

IN.XO 

YMRP 

.9000 

IN.  YO 

ZMRP 

375.0000 

IN.Z0 

SCALE 

.0300 
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SIDE  FORCE  COEFFICIENT,  CY 


DATA  SET 
UGW12  3 

C JGN059  3 
£ JGN089  ) 
CHGN1I2  3 
t HGN059  3 
C H6N089  3 


SYMBOL  CONFIGURATION  DESCRIPTION 

Q CA20  747/1  01  SI  INTERPOLATED  ORB I TER 
□ CA2Q  747/1  01  SI  INTERPOLATED  ORBITER 
O CA20  747/1  01  SI  INTERPOLATED  ORBITER 
A CA20  747/1  01  Si  UN INTERPOLATED  ORBITER 
tl  CA20  747/1  01  SI  UNINTERPOLATED  ORBITER 
Q CA20  747/1  01  Si  UN INTERPOLATED  ORBITER 


ALPHAC  DY 


DY 

REFERENCE  INFORMATION 

10,000 

SREF 

2690.0000 

SQ.F 

10.000 

LREF 

474.8I0G 

IN. 

10.000 

BREF 

936.6800 

IN. 

10.000 

XMRP 

1109,0000 

1N.S 

10.000 

YMRP 

.0000 

IN.Y 

10.000 

2HRP 

375.0000 

IN. 2 

kSISSSS 


-,04| 

**  « OsIlu).  .uju.  mt  axu.  jut  jxu.  jm  jjjx  jxu.  iux  mt  .mi  m mi  jm.  uu  mi  imLmjmilim 
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YAWING  MOMENT  COEFFICIENT.  CLN.  C STABILITY  AXIS! 


DATA  SET  SYMBOL  CONFIGURATION  DESCRIPTION 

(JGN112I  Q CA20  747/ 1 01  SI  INTERPOLATED  ARBITER  DATA 
CJGN059)  H CA20  747/1  01  SI  INTERPOLATED  ORBITER  DATA 
WGN089  b!  CA20  747/1  01  SI  INTERPOLATED  ORBITER  DATA 
t HGN1 12  3 A CA20  747/1  01  SI  UN  INTERPOLATED  ORBITER  DATA 
CHGN059  ) H CA20  747/1  01  SI  UN  INTERPOLATED  ORBITER  DATA 
CH6N0B9)  D CA20  747/1  01  SI  UN  INTERPOLATED  ORBITER  DATA 


BETAC  PHI  ALPHAC  DY  REFERENCE  INFORMAT  I (M 

.000  .OOO  4.000  10.000  SREF  2S90.0000  SQ.FT. 

.000  -OOO  4.000  10.000  LREF  474.8100  IN. 


.000  7.500  4.000  10.000  8REF 


936. E <00  IN. 


;000  .000  4.000  10.000  XMRP  1109. L.00  1N.X0 

.000  .000  4.000  10.000  VMRP  .0000  IN.YO 

375.0000  IN.ZO 

.0300 


OOO  7.500  4.000  10.000  ZMRP 

SCALE 
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YAWING  MOMENT  COEFFICIENT*  CLN*  CST ABILITY  AXISD 


OAT A SET  SYMBOL 
CJGNU2  3 n 
C JGN059  3 □ 

CJGNOB9  3 O 
CHGNU2)  & 

C HGN059  3 
C HGN089  3 & 

CONFIGURATION  DESCRIPTION 
CA20  747/ 1 01  Si  INTERPOLATED 

CA20  747/1  01  Si  INTERPOLATED 

CA20  747/1  01  SI  INTERPOLATED 

CA20  747/ i 01  Si  UNINTERPOLATED 

CA20  747/1  01  SI  UN INTERPOLATED 

CA20  747/1  0,1  SI  UN  INTERPOLATED 

ORBITER  DATA 
ORBITER  DATA 
ORBITER  DATA 
ORBITER  DATA 
ORBITER  DATA 
ORBITER  DATA 

BETAC 

,000 

,000 

,000 

,000 

.000 

,000 

PHI 

,000 

,000 

7.500 

.000 

.000 

7.500 

ALPHAC 

4.000 

4.000 

4.000 

4.000 
4.000 
4.000 

OY 

10.000 

10.000 

10.000 
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ROLLING  MOMENT  COEFFICIENT,  CSL.  (STABILITY  AXIS! 


DATA  SET  SYMBOL  CONFIGURATION  DESCRIPTION 


C J6NU2  ) 
C JGN059  3 
C JGN089  3 
CHGNU2  3 
CHGN059  3 
( HGN089  3 


747/1  01  SI  INTERPOLATED  ORB  I TER  DATA 
747/1  01  SI  INTERPOLATED  ORB I TER  DATA 
747/1  01  SI  INTERPOLATED  ORBITER  DATA 
747/1  01  SI  UNINTERPOLATEO  ORBITER  DATA 
747/1  01  SI  UNINTERPOLATED  ORBITER  DATA 
747/1  01  SI  UNINTERPOLATEO  ORBITER  DATA 


BETAC 

.000 


HI 

ALPHAC 

OY 

REFERENCE  IflN 

.000 
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lref 

474.3100 
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ROLLING  MOMENT  COEFFICIENT*  CSL.  (STABILITY  AXIS) 


DATA  SET  SYMBOL  CONFIGURATION  DESCRIPTION 

SI  INTERPOLATED  ORB  ITER  DATA 
SI  INTERPOLATED  ORBITER  DATA 
St  INTERPOLATED  ORBITER  DATA 
St  UN INTERPOLATED  ORBITER  DATA 
SI  UNINTERPOLATED  ORBITER  DATA 


CJGNU2  ) 
( JGND59  ) 
C JGNQ89 3 
CHGN112  3 
C HGN059  ) 
C HGN0B9  ) 


CA2Q 

CA20 

CA20 

CA20 

CA20 

CA2Q 


747/1  01 
747/1  01 
747/1  01 
747/1  01 
747/1  01 
747/1  01 


UllJUlurvi  ULniLU 

SI  UNINTERPOLATED  ORBITER  DATA 


BETAC 

.000 

.000 

.000 

.000 

.000 

.000 


PH!  ALPHAC  DY  REFERENCE  INFORMATION 

.000  4.000  10.000  SREF  2690.0000  SQ.FT 

.000  4.000  10,000  LREF  474.8100 

7.500  4.000  10.000  BREF  336 -6600 

.000  4.000  10.000  XHRP  1103.0000 

.000  4.000  10.000  YMRP  .0000 

7.500  4.000  10.000  ZMRP  375.0000 

SCALE  .0300 


IN. 
IN. 
JN.XO 
1N.Y0 
IN.ZO 
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SYMBOL 

O 

□ 


CA20  747/1  01  SI 


ALPHAO 
10.000 
14 .000 


ELV-IB 

ELEVON 

PHI 

BETAC 

DX 


PARAMETRIC  VALUES 
.000  ELV-OB 


5.000 

.000 

-5.000 

10.000 


MACH 

BETAS 

DY 

ALPHAC 


3.000 
.600 

-5.000 

.000 

4.000 


CARRIER  DATA  CMGN104  3 


REFERENCE  INFORMATION 
5500.0000  SO.f 

327.7800  IN. 

2348.0400  IN. 

1333.9000  IN.> 

.0000  IN.T 

190.8000  IN. 2 

E .0300 
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PITCHING  MOMENT  COEFFICIENT » CLM 


CA20 

l 747/ 

: 01 

SI 

SYMBOL 

ALPHAS 

PAR*' METRIC 

VALUES 

O 

to. 000 

ELY- 18 

.OCvt 

ELV-OB 

3.000 

□ 

14.000 

ELEVON 

5.00L 

MACH 

.SCO 

PHI 

.000 

BETAO 

-5.000 

BETAC 

-5.000 

DV 

.000 

DX 

10.000 

ALPHAC 

4.000 

CARRIER  DATA CMGN104 J 


REFERENCE  INFORMATION 


SREF 

5500.0000 

SQ.FT 

LREF 

327.7800 

IN. 

8REF 

2348.0400 

IN. 

XMRP 

1339.9000 

IN.XC 

YHRP 

.0000 

IN.YC 

2MRP 

190.8000 

IN.ZC 

SCALE 

.0300 
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FIG  24  VARIATION  OF  CARRIER  CHARACTERISTICS  WITH  DELTA  Z t 01  AT  PHI  = 0 I 


GA20  747/1 


01  SI 


CARRIER  DATA  CMGN1Q4 } 


SYMBOL  ALPHAO  PARAMETRIC  VALUES  REFERENCE  INFORMATION 


0 

□ 

10.000 

ELV-IB 

*000 

ELV-OB 

3.000 

SREF 

5500.0000 

SQ.FT 

Ha  000 

ELEVON 

5.000 

HACH 

.600 

LREF 

BREF 

327.7300 

2348.0400 

IN. 

IN. 

PHI 

.000 

BET  AO 

-5.000 

XMRP 

1339.9000 

IN.XC 

BET  AC 

-5 .000 

OY 

.000 

YMRP 

,0000 

IN.YC 

DX 

10.000 

ALPHAC 

4.000 

ZMRP 

SCALE 

190.8000 

,0300 

IN  ,ZC 
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CA20  747/1  01  SI 


CARRIER  DATA CMGN1043 


SYMBOL 

ALPHAO 

PARAMETRIC 

VALUES 

0 

10.000 

ELV-I8 

,000 

ELV-0B 

3.000 

□ 

14.000 

ELEVGN 

5.000 

MACH 

,600 

PHI 

.000 

BETAO 

-5.000 

BET  AC 

-5.000 

OY 

.000 

DX 

10.000 

ALPHAC 

4.000 

REFERENCE  INFORMATION 


SREF 

5500 .0000 

SQ.FT 

LREF 

327.7800 

IN. 

BREF 

2348.0400 

IN. 

XMRP 

1339.9000 

IN.XC 

YMRP 

.0000 

IN.YC 

ZMRP 

190.8000 

IN.ZC 

SCALE 

.0300 

DZ 
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D/S  (104  - 034) CUGN104) 


REFERENCE  INFORMATION 
SREF  5500.0000  SO  .FT 

LREF  327.7800  IN. 

BREF  2348.0400  IN, 

XMRP  1339.9000  IN.XC 

YMRP  .0000  IN.YC 

ZMRP  190.8000  IN.ZC 

SCALE  .0300 


FIG  24  VARIATION  OF  CARRIER  CHARACTERISTICS  WITH  DELTA  Z C 01  AT  PHI  = 0 3 

88 


CA20  (747/1  01  SI)  - (747/1) 


ALPHAO 

10.000 


PARAMETRIC  VALUES 

ALPHAC  4.000  8ETAC  -*5.000 
ELV-1B  .000  ELV-06  3.000 
ELEVON  5.000  MACH  .600 
PHI  .000  OX  10.000 
OY  .000  BETAO  • -5.000 


INCREMENTAL  PITCHING  MOMENT  COEFFICIENT.  DCLM 


CA20  C747/1  01  SI)  - C747/1)  D/S  C104  - 034) CUGN104) 

SYMBOL  ALPHAO  PARAMETRIC  VALUES  REFERENCE  INFORMATION 


10.000 

ALPHAC 

4.000 

BETAC 

-5.000 

SREF 

5500.0000 

SQ.FT 

14 .000 

ELV-IB 

.000 

ELV-OB 

3.000 

LREF 

BREF 

327.7800 

2348.0400 

IN. 

IN. 

EL E VON 

5.000 

MACH 

.600 

XMRP 

1339.9000 

IN.XC 

PHI 

.000 

OX 

10.000 

YMRP 

.0000 

IN.YC 

DY 

.000 

BETAO 

-5 .000 

ZMRP 

SCALE 

190.8000 

.0300 

IN.ZC 
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DCY 


CA20  C 747/1  01  SI)  - C747/1D 


D/S  (104  - 034) CUGN104) 


SYMBOL 

ALPHAO 

O 

10.000 

ALPHAC 

□ 

14  .000 

ELV-IB 

ELEVGN 

PHI 

OY 

PARAMETRIC  VALUES 


4.000 

BET  AC 

-5.000 

.000 

ELV-OB 

3.000 

5.000 

HACH 

.600 

.000 

DX 

10.000 

.000 

BETAO 

-5 .000 

REFERENCE  INFORMATION 


SREF 

5500.0000 

SQ.FT 

LREF 

327.7800 

IN. 

BREF 

2348.0400 

IN. 

XMRP 

1339.9000 

IN.XC 

YMRP 

.0000 

IN.YC 

ZMRP 

190.8000 

IN.ZC 

SCALE 

.0300 

DZ  DZ  DZ 
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PITCHING  MOMENT  COEFFICIENT.  CLM 


CA20  747/ i 01  SI 


CARRIER  DATA  CMGN105D 


SYMBOL 

o 

□ 


alphao  parametric  values  reference  information 


10.000 

ELV-IB 

.000 

ELV-OB 

3.000 

SREF 

5500.0000 

SQ.FT 

M .000 

ElEVGN 

5.000 

MACH 

.GOO 

LREF 

327.7800 

IN. 

PHI 

.000 

BET  AO 

-5 .000 

BREF 

XMRP 

2348.0400 

1339.9000 

IN. 

IN.XC 

BET  AC 

-5.000 

DY 

.000 

YMRP 

.0000 

IN.  YC 

OX 

10.000 

ALPHAC 

8.000 

ZMRP 

190.8000 

IN.ZC 

SCALE 

.0300 
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FIG  24  VARIATION  OF  CARRIER  CHARACTERISTICS  WITH  DELTA  Z C 01  AT  PHI  = 01 

AG! 


D/S  Cl 05  - 034HUGN105) 


CA20  C 747/ 1 01  SI)  - C747/1) 


SYMBOL 

ALPHAO 

O 

10.000 

ALPHAC 

□ 

14.000 

ELV-IB 

ELEVQN 

PHI 

OV 

PARAMETRIC  VALUES 


8.000 

BETAC 

-5.000 

.000 

ELV-08 

3.000 

5.000 

MACH 

.600 

.000 

OX 

10.000 

.000 

BETAO 

-5.000 

REFERENCE  INFORMATION 


SREF 

5500.0000 

SQ.FT 

LREF 

327.7800 

IN'. 

BREF 

2348.0400 

IN. 

XMRP 

1339.9000 

IN.XC 

YMRP 

.0000 

IN.YC 

ZMRP 

ISO. 8000 

IN.ZC 

SCALE 

.0300 

DZ 


OZ 
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INCREMENTAL  PITCHING  MOMENT  COEFFICIENT,  DCLM 


CA2C 

1 C747/1  01 

sn  - 

C 747/1) 

SYMBOL 

ALPHAS 

PARAMETRIC  VALUES 

0 

ID. 000 

ALPHAC 

8.000 

8ETAC 

-5,000 

□ 

14.000 

ELV-IB 

,000 

ELV-QB 

3.000 

ELEVON 

5 .000 

MACH 

.600 

PHI 

.000 

OX 

10.000 

dy 

.000 

8ETA0 

-3.000 

D/S  C 105  - 0343  CUGN 105) 


reference  information 


SREF 

5500.0000 

SQ.FT 

LREF 

327.7800 

IN. 

BREF 

2348.0400 

IN. 

XMRP 

■1338.9000 

tNvXC 

YMRP 

.0000 

In.yC 

2KRP 

130.8000 

IN.2C 

SCALE 

.0300 
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DCY 


CA20  C 747/1  01  S13  ~ C 747/ 13  D/S  Cl 05  - 0343 CUGN1G53 


SYMBOL 

ALPHAO 

PARAMETRIC 

VALUES 

REFERENCE  INFORMATION 

0 

o 

10.000 

ALPHAC 

8.000 

BETAC 

-5.000 

5REF 

5500.0000 

SO. FT 

14.000 

ELV-IB 

.000 

ELV-G8 

3,000 

LREF 

8REF 

327.7800 

2348.0400 

IN. 

IN. 

ELEVON 

5.000 

MACH 

*600 

XMRP 

1339.9000 

IN.XC 

PHI 

,000 

OX 

10.000 

YMRP 

.0000 

IN  .YC 

or 

.000 

BETA0 

-5.000 

ZMRP  130,8000 

SCALE  .0300 

IN.2C 

DZ  DZ  DZ 
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CA20  747/1  '<31  SI 


CARRIER  DATA  CMGN1063 


SYMBOL  ALPHAO 

O 10.000  ELY- IB 

ELEVON 
BET  AO 
PHI 
DX 


PARAMETRIC  VALUES 


.000 

ELV-OB 

3.000 

5.000 

MACH 

.600 

-5.000 

BETAC 

-3.000 

.000 

DY 

10,000 

.000 

ALPHAC 

4.000 

REFERENCE  INFORMATION 


SREF 

5500.0000 

SQ.FT 

LREF 

327.7800 

IN. 

BREF 

2348.0400 

IN. 

XMRP 

1339,9000 

IN.XC 

YMRP 

.0000 

IN.YC 

2MRP 

190.8000 

IN.ZC 

SCALE 

.0300 
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SYMBOL 

O 


ALPHAO 

10,000 


CA20  747/1  01  SI 

PARAMETRIC  VALUES 


CARRIER  DATA  CMGN1063 


REFERENCE  INFORMATION 


ELV-1B 

.000 

ELV-OB 

3.000 

ELEVON 

5.000 

MACH 

.600 

BETAO 

-5.000 

BETAC 

-5.000 

PHI 

,000 

DY 

10.000 

DX 

,000 

ALPHAC 

4.000 

SREF  5500.0000  SQ.FT. 

LREF  027.7800  IN. 

BREF  2348.0400  IN. 

XMRP  1339.9000  IN.XC 

YMRP  .0000  IN.YC 

ZMRP  130.8000  IN.ZC 

SCALE  .0300 
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LREF 

BREF 

XMRP 

YMRP 

ZMRP 

SCMJ 


CARRIER  DATA (MGN1063 


CA20  747/1  01  SI 
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ALPHAO 

PARAMETRIC 
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ELV-IB 

.000 

ELV-OB 

ELEVON 

5.000 

MACH 

BETAO 

-5.000 

BET  AC 

PH! 

.000 

OY 

DX 

.000 

ALPHAC 

3.000 

.600 

-5.000 


DZ 


REFERENCE  INFORMATION 


SREF 

5500.0000 

SQJ 

LREF 

327.7800 

IN. 

BREF 

2348 .0400 

IN. 

XMRP 
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YMRP 

.0000 

IN. 

ZMRP 

190.8000 

IN. 

SCALE 

.0300 
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INCREMENTAL  PITCHING  MOMENT  COEFFICIENT,  DCLM 


CA20  C747/1  01 

su  - 

C 747/13 
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ALPHAO 

PARAMETRIC  VALUES 
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10,000  ALPHAC 

4.000 

BETAC 

ELV-IB 

.000 

ELV-OB 

3.000 

ELEVON 

5.000 

MACH 

.GOO 

PHI 

.000 

DX 

.000 

DY 

10.000 

BET  AO 

-5.000 

D/S  C 106  - 034) CUGN1063 


REFERENCE  INFORMATION 
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5500.0000 

SQ.FT 

lref 
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BREF 

2348.0400 

IN. 

XMRP 

1339.9000 

IN.XC 

YMRP 

.0000 
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.0300 
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LREF 
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FIG  24 


VARIATION  OF  CARRIER  CHARACTERISTICS  WITH  DELTA  Z C 01  AT  PHI  =03 


01  SI 


CAKKIhK  UAI  A L nbiNuboJ 


RiC  VALUES 
ELV-OB 
MACH 
BETAC 
DY 

ALPHAC 


3.000 

.600 

-5.000 

10.000 

4.000 


to  -j  CQ  x >*  n co 


INCREMENTAL  PITCHING  MOMENT  COEFFICIENT,  OCLM 


CA20  C747/1  01  SID  - C747/1 D 


D/S  C068  - 034 D CUGN068) 


SYMBOL 

ALPHAO 

PARAMETRIC 

: VALUES 

O 

10.000 

ALPHAC 

4 .000 

BETAC 

-5.000 

□ 

14.000 

ELV-IB 

.000 

ELV-OB 

3.000 

ELEVON 

5.000 

MACH 

.600 

PHI 

.000 

DX 

.000 

DY 

10.000 

BETAO 

.000 

REFERENCE  INFORMATION 


SREF 

5500.0000 

SO.  FT 

LREF 

327.7800 

IN. 

BREF 

2348.0400 

IN. 

XMRP 

1339.9000 

IN.XC 

YMRP 

.0000 

IN.YC 

ZMRP 

190.8000 

IN.ZC 

SCALE 

.0300 
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FIG  24  VARIATION  OF  CARRIER  CHARACTERISTICS  WITH  DELTA  Z C 01  AT  PHI  - 0 3 
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[rrrrriTTTinmT 


CA2Q  C 747/1  01  SID  - C747/1 D 


SYMBOL 

ALPHAO 

PARAMETRIC  VALUES 

0 

10.000 

alphac 

4,000 

BETAC 

-5.000 

□ 

14.000 

ELV-IB 

.000 

ELV-08 

3.000 

ELEVON 

5.000 

MACH 

.600 

PHI 

.000 

OX 

.000 

DY 

10.000 

BET  AO 

.000 

D/S  C 068  - 034D  CUGN068D 


REFERENCE  INFORMATION 


SREF 

5500.0000 

SQ.FT 

LREF 

327.7800 

IN. 

BREF 

2348.0400 

IN. 

XMRP 

1339.9000 

IN.XC 

YMRP 

.0000 

IN.YC 

ZMRP 

190.8000 

IN.ZC 

SCALE 

.0300 

FIG  24  VARIATION  OF  CARRIER  CHARACTERISTICS  WITH  DELTA  Z ( 01  AT  PHI  = 0 ) 

PAGE  467 


CA20  747/1  01 

SI 

SYMBOL 

ALPHAO 

PARAMETRIC 

VALUES 

O 

10.000 

ELV- IB 

,000 

ELV-OB 

3.000 

□ 

14.000 

ELEVON 

5,000 

MACH 

• 600 

BETAS 

,000 

BETAC 

-5.000 

PHI 

.000 

DY 

10.000 

OX 

.000 

ALPKAC 

8.000 

CARRIER  DATA  CMGN070J 


REFERENCE  INFORMATION 


SREF 

5500  .0000 

SQ.FT 

LREF 

327.7800 

IN. 

BREF 

2348.0400 

IN. 

XHRP 

1339.9000 

IN.XC 

YMRP 

.0000 

IN.YC 

ZMRP 

190.8000 

IN.ZC 

SCALE 

.0300 

FIG  24  VARIATION  OF  CARRIER  CHARACTERISTICS  WITH  DELTA  Z C 01  AT  PHI  = 0 1 
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PITCHING  MOMENT  COEFFICIENT.  CLM 


CA20  747/1  01  SI 


CARRIER  DATA  CHGN070 J 
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EX 


PARAMETRIC  VALUES 

.000  ELV-OB  3.000 
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.000  BETAC  -5.000 

.000  OY  10.000 

.000  ALPHAC  8.000 


REFERENCE  INFORMATION 
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2348.0400  IN. 

1339.9000  IN.: 

.0000  IN.’ 
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VARIATION  OF  CARRIER  CHARACTERISTICS  WITH  DELTA  Z ( 01  AT  PHI  - 0 ) 


CA20  747/1 


01  SI 


CARRIER  DATA  CMGN070D 


SYMBOL 

ALPHA0 

O 

10.000 

ELV-1B 

□ 

14.000 

ELHVON 

BETAO 

PHI 

OX 

PARAMETRIC  VALUES 


.000 

ELV-OB 

3.000 

5.000 

MACH 

.600 

.000 

BETAC 

-5 .000 

,000 

OY 

10.000 

.000 

ALPHAC 

8.000 

REFERENCE  INFORMATION 


SREF 

5500.0000 

SQ.FT 

LREF 

327.7800 

IN. 

BREF 

2348.0400 

IN. 

XMRP 

1339.9000 

IN.XC 

YMRP 

.0000 

IN.YC 

ZMRP 

190.8000 

IN.2C 

SCALE 

.0300 

FIG  24  VARIATION  OF  CARRIER  CHARACTERISTICS  WITH  OELTA  Z C 01  AT  PHI  =01 
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CA20  747/1  01  SI 


CARRIER  DATA  CMGN070D 


SYMBOL  ALPHAO  PARAMETRIC  VALUES 


0 

10.000 

ELV-IB 

.000 

ELV-OB 

3.000 

□ 

14.000 

ELEVQN 

5.000 

MACH 

* 600 

BETAO 

.000 

BETAC 

-5.000 

PHI 

.000 

DY 

10.000 

DX 

.000 

ALPHAC 

8.000 

REFERENCE  INFORMATION 


SREF 

5500.0000 

SQ.FT 

LREF 

327.7800 

IN. 

BREF 

2348.0400 

IN. 

XMRP 

1339.9000 

IN.XC 

YMRP 

.0000 

IN.YC 

ZMRP 

190.8000 

IN.ZC 

SCALE 

.0300 
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FIG  24  VARIATION  OF  CARRIER  CHARACTERISTICS  WITH  DELTA  Z C 01  AT  PHI  = 0 3 


SYMBOL 

o 

□ 


CA20  C747/1  01  SI)  - C 747/1)  D/S  C070  - 034)CUGN070) 


ALPHAO 

PARAMETRIC  VALUES 

10.000 

ALPHAC 

8.000 

BET  AC 

-5.000 

14.000 

ELV-  IB 

.000 

ELV-0B 

3.000 

ELEVON 

5.000 

MACH 

.600 

PHI 

.000 

DX 

.000 

QY 

10.000 

BETAO 

.000 

REFERENCE  INFORMATION 


SREF 

5500.0000 

SO  .FT 

LREF 

327.7800 

IN. 

BREF 

23*18 .0400 

I\!. 

XMRP 

1339.9000 

IN.XC 

YMRP 

.0000 

IN.YC 

ZMRP 

190.8000 

IN.ZC 

SCALE 

.0300 

FIG  24  VARIATION  OF  CARRIER  CHARACTERISTICS  WITH  DELTA  2 C 01  AT  PHI  = 0 I 


INCREMENTAL  PITCHING  MOMENT  COEFFICIENT,  DCLM 
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DY 
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.000 

D/S  (070  - 034  D (UGN0701 


REFERENCE  INFORMATION 


SREF 

5500.0000 

SQ.FT 

LREF 

327.7800 

IN. 

BREF 

2348. 04G0 

IN. 

XMRP 
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YMRP 

,0000 
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IN.ZC 
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.0300 
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DCY 


CA20  C747/1  01  SI)  - C747/1  ) 


D/S  C 070  - 034  3 CUGN070D 


SYMBOL 

ALPHACJ 

PARAMETRIC 

VALUES 

o 

to. 000 

ALPHAC 

8.000 

BETAC 

-5.000 

□ 

1 4 .000 

ELV-tB 

.000 

ELV-OB 

3.000 

ELEVON 

5.000 

MACH 

.600 

PHI 

*000 

DX 

.000 

DY 

10.000 

BETAO 

.000 

REFERENCE  INFORMATION 


SREF 

5500.0000 

SQ.FT 

LREF 

327.7800 

IN. 

BREF 

2348.0400 

IN. 

XMRP 

1335.9000 

IN.XC 

YMRP 

.0000 

IN.YC 

ZMRP 

190.8000 

IN.ZC 

SCALE 

.0300 

FIG  24  VARIATION  OF  CARRIER  CHARACTERISTICS  WITH  DELTA  2 C 01  AT  PHI  = 0 J 
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(747/1  3 


D/S  (070  - 0343 (UGN0703 


CA20 


(747/1  01 


SI  3 - 


SYMBOL  ALPHAQ  PARAMETRIC  VALUES 


10.000 

ALPHAC 

8.000 

BET  AC 

14.000 

ELV-IB 

.000 

ELV-OB 

ELEVON 

5.000 

MACH 

PHI 

.000 

OX 

DY 

10.000 

BET  AO 

-5.000 

3.000 

.GOO 

.000 

.000 


HR  74  VARIATION  OF  CARRIER  CHARACTERISTICS  WITH  DELTA 


REFERENCE  INFORMATION 


SREF 

5500.0000 

SQ.FT 

LREF 

327.7800 

IN. 

BREF 

2348.0400 

IN. 

XMRP 

1339.9000 

IN.XC 

YMRP 

.0000 

iN.YC 

ZMRP 

190.8000 

1N.ZC 

SCALE 

.03D0 
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CARRIER  DATA CMGN0693 


CA20  747/1  01  SI 


symbol 

ALPHAO 

PARAMETRIC  VALUES 

o 

i 0.000 

ELV-IB 

.000 

ELV-OB 

3.000 

□ 

14 .000 

ELEVON 

5.000 

MACH 

.600 

BETAO 

.000 

BET  AC 

-5.000 

PHI 

.000 

DY 

10.000 

OX 

10.000 

ALPHAC 

4.000 

REFERENCE  INFORMATION 


SREF 

5500.0000 

SQ.FT 

LREF 

327.7800 

IN. 

BREF 

2348.0400 

IN. 

XMRP 

l 339.9000 

IN.XC 

YMRP 

.0000 

1N.YC 

ZMRP 

190.8000 

IN.ZC 

SCALE 

.0300 

FIG  U VARIATION  OF  CARRIER  CHARACTERISTICS  WITH  DELTA  Z C 01  AT  PHI  = 05 
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PITCHING  MOMENT  COEFFICIENT,  CLM 


CA20  747/  i 01  SI 


SYMBOL 

ALPHAO 

PARAMETRIC 

VALUES 

0 

10.000 

ELV-IB 

.000 

ELV-OB 

3.000 

□ 

14.000 

ELEVON 

5.000 

MACH 

.600 

BETAO 

.000 

BETAC 

-5.000 

PHI 

.000 

DY 

10.000 

DX 

10.000 

ALPHAC 

4.000 

CARRIER  DATA  CMGN069} 


REFERENCE  INFORMATION 


SREF 

5500.0000 

SQ.FT 

LREF 

327.7800 

IN. 

8REF 

2348.0400 

IN. 

XMRP 

1339.9000 

IN.XC 

YMRP 

.0000 

IN.YC 

ZMRP 

190.8000 

IN.ZC 

SCALE 

.0300 

FI6 


PAGE  477 


CA20  747/i. 


01  SI 


CARRIER  DATA  CMGN0693 


SYMBOL 

ALPHAG 

O 

10.000 

ELV-IB 

□ 

14.000 

ELEVON 

BETAO 

PHI 

DX 

PARAMETRIC  values 


.OOl 

ELV-OB 

3.000 

5.000 

MACH 

.600 

.000 

BETAC 

-5.000 

.000 

OY 

10.000 

10.000 

ALPHAC 

4,000 

REFERENCE  INFORMATION 


SREF 

5500.0000 

SQ.FT 

LREF 

327.7800 

IN. 

BREF 

23^8 .0400 

IN. 

XMRP 

1339.9000 

lN.XC 

YMRP 

.0000 

IN.YC 

ZMRP 

190.8000 

IN.ZC 

SCALE 

.0300 

FIG  24  VARIATION  OF  CARRIER  CHARACTERISTICS  WITH  DELTA  Z C 01  AT  PHI  =0  3 
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ELEVON 

5.000 

MACH 

.GOO 

o 

M .000 

BETAO 

,000 

PHI 

.000 

DY 

.000 

BETAC 

.000 

DX 

20.000 

alphac 

A .000 

REFERENCE  INFORMATION 


SREF 

5500. 0000 

SQ.FT 

LREF 

327.7800 

IN'. 

BREF 

2348.0400 

TN. 

XMRP 

1339. 2CC0 

IN.XC 

YMRP 

.0000 

IN.YC 

ZNRP 

1 90 .8000 

IN  .2C 

SCALE 

.0300 

FIG  24  VARIATION  OF  CARRIER  CHARACTERISTICS  WITH  DELTA  Z C 01  AT  PHI  = 0 3 
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ftt  irm  rrr  r rrr  it  rr  rr  n i rrrr 


CA20  747/1  01  SI 


CARRIER  DATA  C 1GN054D 


SYMBOL 

ALPHAO 

PARAMETRIC 

VALUES 

O 

6.000 

ELV-IB 

.000 

ELV-OB 

3.000 

□ 

10.000 

ELEYO H 

5.000 

MACH 

.600 

o 

14.000 

BETAO 

.000 

PHI 

.000 

OY 

.000 

BETAC 

,000 

DX 

20.000 

ALPHAC 

4.000 

DZ 


DZ 


C/) 

CJ 


REFERENCE  INFORMATION 


SREF  5500.0000  SQ.FT. 

LREF  327.7800  IN. 

BREF  2348.0400  IN. 

XMRP  1339.9000  IN.XC 

YMRP  .0000  1N.YC 

ZMRP  190 .3000  IN.ZC 

SCALE  .0300 


DZ 


FIG  24  VARIATION  OF  CARRIER  CHARACTERISTICS  WITH  DELTA  Z t 01  AT  PHI  = 0 I 
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INCREMENTAL  PITCHING  MOMENT  COEFFICIENT . DCLM 


CA20 

i C 747/ 1 01 

sn  - 

C747/1D 

SYMBOL 

ALPHAO 

parametric  values 

o 

6.000 

ALPHAC 

4 .000 

BETAC 

.000 

□ 

VO .000 

ELV-I6 

,000 

ELV-OB 

3.000 

o 

14. '000 

elevgn 

5.000 

HACH 

.600 

PHI 

.000 

DX 

20.000 

OY 

,000 

BETAO 

.000 

D/S  C054  - 0353  C3GN054 J 


REFERENCE  INFORMATION 


SREF 

5500.0000 

SQ.FT 

LREF 

327.7800 

IN. 

BREF 

2343,0400 

IN. 

XMRP 

1339 .8000 

IN.XC 

YMRP 

,0000 

IN.YC 

ZMRP 

100. 3000 

IN.ZC 

SCALE 

.0300 

FIG  24  VARIATION  OF  CARRIER  CHARACTERISTICS  WITH  DELTA  Z C 01  AT  PHI  = 0 3 
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CA20  747/1  01  SI 


CARRIER  DATA  C 1GN057D 


SYMBOL  ALPHAO 

o 6.000  ELV-IB 

□ 10.000  ELEV0N 

O 1 4 .000  BETAO 

OY 
OX 


PARAMETRIC  VALUES 


.000 

ELV-OB 

3.000 

5.000 

MACH 

.600 

.000 

PHI 

.000 

.000 

BETAC 

.000 

20,000 

ALPHAC 

8.000 

REFERENCE  INFORMATION 


SREF 

5500.0000 

SQ.FT 

LREF 

327.7300 

IN. 

BREF 

23-48  .0-400 

IN. 

XMRP 

1339.3000 

IN.XC 

YMRP 

.0000 

IN.YC 

ZMRP 

190.8000 

1N.ZC 

SCALE 

.0300 

-10  0 10  - 20  30  40  50  SO  70 
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CA20  747/1  01  SI 


SYMBOL 

ALPHAO 

PARAMETRIC 

VALUES 

o 

6.000 

ELV-IB 

.000 

ELV-OB 

3.000 

□ 

10,000 

ELEVGN 

5.000 

MACH 

.600 

o 

14.000 

BET  AO 

.000 

PHI 

.000 

OY 

.000 

BETAC 

.000 

DX 

20.000 

ALPHAC 

8.000 

CARRIER  DATA  C 1GN057J 

REFERENCE  INFORMATION 
SREF  5500.0000  SO. I 

LREF  327.7800  IN. 

BREF  2348.0400  IN'. 

XMRP  1339.9000  IN.i 

YMRP  .0000  IN.' 

ZMRP  190.8000  IN. 

. SCALE  .0300 


FIR  . 74  VARIATION  OF  CARRIER  CHARACTERISTICS  WITH 


rmTnrri 


SYMBOL 

O 

□ 

O 


C A20  C 747/ 1 


SID  - C747/1D 


D/S  C 057  — 035DC3GN057D 


ismsshssrsI 


MMM — — — 


FIG  24  VARIATION  0F  CARRIER  CHARACTERISTICS  WITH  DELTA  Z C 01  AT  PHI  = 0 5 


INCREMENTAL  PITCHING  MOMENT  COEFFICIENT.  DCLM 


CA20  C 747/1  01  STD  - C 747/ 13 


D/S  C057  - 0353  C 3GN057  3 


SYMBOL  alphao 

O 6.000 
□ 10.000 
o 14.000 


PARAMETRIC  VALUES 


ALPHAC 

8.000 

ELV-IB 

.000 

ELEVON 

5.000 

PHI 

.000 

DY 

.000 

BETAC 

.000 

ELV-OB 

3.000 

MACH 

.600 

DX 

20.000 

BET  AO 

,000 

REFERENCE  INFORMATION 


SREF  5500.0000  SQ.FT. 

LREF  327 .7300  IN. 

BREF  2348.0400  IN. 

XMRP  1339.9000  IN.XC 

YMRD  .0000  IN.YC 

2 MRP  190.8000  1N.7C 

SCALE  .0300 


FIG  24  VARIATION  OF  CARRIER  CHARACTERISTICS  WITH  DELTA  Z C 01  AT  PHI  = 0 D 
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CA20  C 747/1  01  SID 


C 74  7/1  ) 


D/S  C057  - 035  3 C3GN0573 


SYMBOL 

ALPHAO 

O 

6,000 

ALPHAC 

□ 

to. 000 

ELV-IB 

0 

14.000 

ELEVON 

PHI 

DY 

PARAMETRIC  VALUES 


8.000 

BETAC 

.000 

.000 

ELV-OB 

3.000 

5.000 

HACH 

.600 

.000 

DX 

20.000 

.000 

BETAO 

.000 

REFERENCE  INFORMATION 


SREF 

5500.0000 

SO. FT 

LREF 

327 .7300 

I\'. 

8REF 

2348.0400 

IN. 

XMRP 

1 335 .9000 

IN.XC 

YMRP 

.0000 

IN.YC 

ZMRP 

190.6000 

IN.ZC 

SCALE 

.0300 

FIG  24  VARIATION  OF  CARRIER  CHARACTERISTICS  WITH  DELTA  Z ( 01  AT  PHI  = 0 ) 


PAGI 


DCY 


CA20  C 747/1  01  SID  - C747/1D  D/S  C057  - 035}C3GN057D 


SYMBOL 

ALPHAO 

PARAMETRIC 

: VALUES 

REFERENCE  INFORMATION 

o 

G .000 

ALPHAC 

8.000 

BETAC 

.000 

SREF 

5500.0000 

SQ.FT. 

□ 

10.000 

ELV-IB 

.000 

ELV-OB 

3.000 

LREF 

BREF 

327.7800 

2348.0400 

IN. 

IN. 

o 

14.000 

ELEVON 

5.000 

MACH 

.600 

XMRP 

1339.9000 

IN.XC 

PHI 

.000 

DX 

20.000 

YMRP 

.0000 

1N.YC 

DY 

.000 

BETAO 

.000 

ZMRP 

SCALE 

190.8000 

.0300 

IN.ZC 

DZ  DZ  OZ 

FIG  24  VARIATION  OF  CARRIER  CHARACTERISTICS  WITH  DELTA  Z C 01  AT  PHI  = 0 T 
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CARRIER  DATA (M6N058D 


CA20  747/1  01  SI 


SYMBOL 

ALPHAO 

PARAMETRIC 

VALUES 

o 

10,000 

ELV-1B 

,000 

ELV-OB 

3.000 

□ 

14.000 

ELEVON 

5.000 

MACH 

.600 

BETAO 

.000 

BETAC 

.000 

PHI 

.000 

OY 

10.000 

DX 

.000 

ALPHAC 

4.000 

REFERENCE  INFORMATION 


SREF 

5500.0000 

SQ.FT 

LREF 

327.7800 

IN. 

BREF 

2348.0400 

IN. 

\XMRP 

1339.9000 

IN.XC 

YMRP 

.0000 

IN.YC 

ZMRP 

190.8000 

IN.ZC 

SCALE 

.0300 

FIG  24  VARIATION  OF  CARRIER  CHARACTERISTICS  WITH  DELTA  Z C 01  AT  PHI  = 0 3 


PITCHING  MOMENT  COEFFICIENT.  CLM 


LAzU 


747/  1 


01  SI 


CARRIER  DATA  CMGN0583 


SYMBOL  ALPHAO  PARAMETRIC  VALUES 

O 10.000  ELV-IB  .000  ELV-OB  3.000 

□ 14.000  ELEVON  5.000  MACH  .600 

BETAO  .000  BETAC  .000 

PHI  .000  DY  JO. 000 

OX  ,000  ALPHAC  4.000 


REFERENCE  INFORMATION 

5500.0000  SQ,F 

: 327. 7800  IN. 

.V34S.C400  IN. 

1339.9000  IN. XI 

.COCO  IN.YI 

190.8000  IN . 2( 

E .0300 


■—8888888 

■81988888889 


-10  □ 10  20  30  40  50  60  70 

ORBITER  VERTICAL  DISPLACEMENT  FROM  NOMINAL  MATEO  POSITION.  DZ.  FT. 

FIG  24  VARIATION  OF  CARRIER  CHARACTERISTICS  WITH  DELTA  Z t 01  AT  PHI  = 0 ] 
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CA20  747/1  01  SI  CARRIER  DATA  CMGN0583 


SYMBOL 

ALPHAQ 

PARAMETRIC 

VALUES 

REFERENCE  INFORM 

[AT  I ON 

O 

10.000 

EL  V- 1 B 

.000 

ELV-OB 

3.000 

SREF 

5500.0000 

SQ.FT 

□ 

14  .000 

ELEVQN 

5.000 

MACH 

.GOO 

LREF 

327 .7800 

IN. 

BREF 

2348.0400 

IN . 

BETAO 

.000 

BETAC 

.000 

XKRP 

1333. SOCO 

TN.XC 

PHI 

.000 

DY 

10.000 

YMRP 

.0000 

IN.YC 

OX 

.000 

ALPHAC 

4.000 

2MRP 

190.8000 

IN.ZC 

SCALE 

.0300 

DZ  DZ  DZ 

FIG  24  VARIATION  OF  CARRIER  CHARACTERISTICS  WITH  DELTA  Z C 01  AT  PHI  = 0 ) 
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CA20  747/1 


01  SI 


CARRIER  DATA  CMGN058D 


SYMBOL 

ALPHAO 

PARAMETRIC 

VALUES 

O 

10.000 

ELV-IB 

.000 

ELV-OB 

3.000 

□ 

14,000 

ELEVON 

5.000 

MACH 

.600 

BETAO 

.000 

BETAC 

.000 

PHI 

.000 

DY 

10.000 

DX 

.000 

ALPHAC 

4 .000 

REFERENCE  INFORMATION 


SREF 

5500.0000 

SO  .FT 

LREF 

327.7800 

IN. 

BREF 

2348.0400 

IN. 

XMRP 

1339.3000 

IN.XC 

YMRP 

.0000 

IN.YC 

2MRP 

190.8000 

IN.2C 

SCALE 

.0300 

DZ 


FIG  24  VARIATION  OF  CARRIER  CHARACTERISTICS  V1TH  DELTA  Z ( 01  AT  PHI  = 0 ) 
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C 747/1  3 


SYMBOL 

O 

□ 


CA20  C 747/ 1 01  SI  3 - 


ALPHAO 

10.000 

14.000 


ALPHAC 

ELV-IB 

ELEVON 

PHI 

OY 


PARAMETRIC  VALUES 
4.000  BETAC  ‘ 


.000 

5.000 

.000 

10.000 


ELV-OB 

MACH 

DX 

BET  AO 


D/S  C058  - 035  3 CUGN058  3 


.000 

3.000 

.600 

.000 

.000 


REFERENCE  INFORMATION 


SREF 

5500.0000 

SQ.FT 

LREF 

327.7800 

IN. 

BREF 

2348.0400 

IN. 

XMRP 

1339.SOOO 

1N.XC 

YMRP 

.0000 

IN.YC 

ZMRP 

190.8000 

IN.ZC 

SCALE 

.0300 

FIG  24  VARIATION  OF  CARRIER  CHARACTERISTICS  WITH  DELTA  Z C 01  AT  PHI  = 0 3 


INCREMENTAL  PITCHING  MOMENT  COEFFICIENT,  DCLM 


CA20  C 747/ 1 01  SI)  - C747/1) 


D/S  (058  - 035) (UGN058) 


SYMBOL 

O 

□ 


ALPHAQ 

PARAMETRIC 

VALUES 

10.000 

AL PH AC 

4.000 

BETAC 

.000 

14.000 

ELV-  IB 

.000 

ELV-OB 

3.000 

ELEVON 

5.000 

MACH 

.600 

PHI 

.000 

OX 

.000 

DY 

10.000 

BET  AO 

.000 

REFERENCE  INFORMATION 


SREF  5500.0000  SQ.FT. 

LREF  327.7800  IN. 

BREF  2348.0400  IN. 

XMRP  1339.9000  1N.XC 

YMRP  .0000  IN.YC 

2KRP  190.8000  IN.2C 

SCALE  .0300 


UEMJ  1 I l_l\  VI—  IJ  I w.iww.  • - — 

FIG  24  VARIATION  OF  CARRIER  CHARACTERISTICS  WITH  DELTA  Z t 01  AT  PHI  = 0 I 


DCY 


CA20  C747/1  01  SI)  - C747/1)  D/S  C058  - 035) CUGN058) 


SYMBOL  ALPHAO 

O 10.000 

□ 14.000 


ALPHAC 
ELV-1B 
ELEVON 
PHI 

DY  10.000 


BETAC 

.000 

ELV-OB 

3.000 

MACH 

.600 

DX 

.000 

BETAO 

.000 

PARAMETRIC  VALUES 
4 .000 
.000 
5.000 
.000 


REFERENCE  INFORMATION 


SREF 

5500.0000 

SO. FT 

LREF 

327.7800 

IN. 

BREF 

2348.0400 

IN. 

XMRP 

1339.9000 

IN.XC 

YMRP 

.0000 

IN.YC 

2MRP 

190.8000 

IN.ZC 

SCALE 

.0300 

FIG  24  VARIATION  OF  CARRIER  CHARACTERISTICS  WITH  DELTA  Z C 01  AT  PHI  =03 
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CA20  C 747/1  01  SID  - C747/1D 


D/S  C058  - 035D  CUGN058D 


SYMBOL  ALPHAO  PARAMETRIC  VALUES 


o 

10.000 

ALPHAC 

4.000 

BETAC 

.000 

□ 

14.000 

ELV-IB 

.000 

ELV-OB 

3.000 

ELEV0N 

5.000 

MACH 

.600 

PHI 

.000 

DX 

.000 

DY 

10.000 

BET  AO 

.000 

REFERENCE  INFORMATION 


SREF 

5500.0000 

SO  .FT 

LREF 

327.7800 

IN. 

BREF 

2348.0400 

IN. 

XMRP 

1339.9000 

1 N . XC 

YMRP 

.0000 

IN.YC 

ZMRP 

190.8000 

IN.ZC 

SCALE 

.0300 

FIG  24  VARIATION  OF  CARRIER  CHARACTERISTICS  WITH  DELTA  Z C 01  AT  PHI  = 0 3 


CARRIER  DATA CMGN060) 


CA20  747/1  01  SI 


SYMBOL 

ALPHAO 

O 

10.000 

ELV-I8 

□ 

14  .000 

ELEVON 

BETAO 

PHI 

DX 

PARAMETRIC  VALUES 


.000  ELV-OB  3.000 

5.000  MACH  .600 

.000  BET  AC  .000 

.000  OY  10.000 

.000  ALPHAC  8.000 


REFERENCE  INFORMATION 


SREF 

5500.0000 

SO  .FT 

LREF 

327.7800 

IN. 

SREF 

2348.0400 

IN. 

XMRP 

1333.0000 

IN.XC 

YMRP 

.0000 

IN.YC 

ZMRP 

190.8000 

IN.ZC 

SCALE 

.0300 

0 20  40  GO. 

DZ 


FIG  24  VARIATION  OF  CARRIER  CHARACTERISTICS  WITH  DELTA  Z (01  AT  PHI  = 0 3 

PA" 


SYMBOL 

o 

□ 


CA20  747/1  01  SI 


CARRIER  DATA  CMGN060 J 


ALPHAO 
10.000 
14  .000 


ELV-IB 
ELEVON 
BET  AO 
PHI 
OX 


PARAMETRIC  VALUES 

.000  ELV-QB  3.000 

5.000  MACH  .600 

.000  BETAC  .000 

.000  OY  10.000 

.000  ALPHAC  8.000 


REFERENCE  INFORMATION 
SREF  5500.0000  SG.f 
LREF  327.7800  IN. 
BREF  2348 .0400  IN. 
XMRP  1339.3000  IN.: 
YMRP  .0000  IN/ 
ZMRP  190.8000  IN.: 
SCALE  ,0300 


— — 
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FIG  24 


HHHhkhbuBHOEI 

WSfcammmam 

■MMBMBMtMWHi 


~in  0 10  jy  40  bU  GO  ' ^ 

0RBITER  VERTICAL  DISPLACEMENT  FROM  NOMINAL  MATED  POSITION.  DZ.  FT. 

VARIATION  OF  CARRIER  CHARACTERISTICS  KITH  DELTA  Z C 01  AT  PHI  = 0 D 


SYMBOL 

o 

□ 


CA20  747/1  01  SI  CARRIER  DATA  CMGN060J 


alphao 

PARAMETRIC 

VALUES 

10.000 

elv-ib 

.000 

ELV-GB 

14.000 

elevon 

5.000 

MACH 

BETAO 

.000 

BETAC 

PHI 

.000 

DY 

DX 

.000 

ALPHAC 

3.000 
.GOO 
.000 

10.000 

8.000 


0 40 

DZ 


REFERENCE  INFORMATION 


SREF 

5500.0000 

SQ.FT 

LREF 

327.7800 

IN. 

BREF 

2348.0400 

IN. 

XMRP 

1 339 .2000 

IN.XC 

YMRP 

.0000 

IN.YC 

2MRP 

190.8000 

IN.ZC 

SCALE 

.0300 

0 40 

DZ 


FIG  24  VARIATION  OF  CARRIER  CHARACTERISTICS  WITH  DELTA  Z C 01  AT  PHI  = 0 ) 
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CA20  747/1 


01  SI 


CARRIER  DATA  CMGN060D 


SYMBOL  ALPHAO  PARAMETRIC  VALUES 


0 

10.000 

ELV-IB 

.000 

ELV-OB 

3.000 

□ 

1 4 .000 

EL E VON 

5.000 

MACH 

.600 

BET  AO 

.000 

BETAC 

.000 

PHI 

.000 

DY 

10.000 

DX 

.000 

A L PH AC 

8.000 

REFERENCE  INFORMATION 


SREE 

5500.0000 

SQ.FT 

LREE 

327.7800 

IN. 

BREF 

2348.0400 

IN. 

XMRP 

1339.9000 

IN.XC 

YMRP 

.0000 

IN.YC 

ZMRP 

190.8000 

IN.ZC 

SCALE 

.0300 

0 40 

DZ 


FIG  24  VARIATION  OF  CARRIER  CHARACTERISTICS  WITH  DELTA  Z.  C 01  AT  PHI  = 0 D 
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CA20  C747/1  01  SU  - (747/1 D 


SYMBOL 

ALPHAQ 

PARAMETRIC 

: VALUES 

o 

10.000 

ALPHAC 

8.000 

BETAC 

.000 

□ 

1 4 .000 

ELV-IB 

.000 

ELV-OB 

3.000 

ELEVQN 

5.000 

MACH 

.GOO 

PHI 

.000 

OX 

.000 

or 

10.000 

BET  AO 

.000 

D/S  C0G0  - 035D (UGNOSO) 


REFERENCE  INFORMATION 


SREF 

5500.0000 

SQ.FT 

LREF 

327.7800 

IN. 

BREF 

2348.0-100 

IN.. 

XMRP 

1339 .3000 

IN.XC 

YMRP 

.0000 

1N.YC 

ZMRP 

190.8000 

IN.ZC 

SCALE 

.0300 

FIG  24  VARIATION  OF  CARRIER  CHARACTERISTICS  WITH  DELTA  2 C 01  AT  PHI  = 0 T 


A 


INCREMENTAL  PITCHING  MOMENT  COEFFICIENT , DCLM 


CA20  C 747/ 1 01  SI)  - C747/1  ) 


S C 060  - 035) CUGN060J 


symbol  alphao 

O 10.000 

□ 14.000 


ALPHAC 

ELV-IB 

ELEV0N 

PHI 

DY 


PARAMETRIC  VALUES 
8.000  BETAC 


.000 

5.000 

.000 

10.000 


ELV-OB 

MACH 

DX 

BET  AO 


REFERENCE  INFORMATION 

5500.0000  SO .F 

327.7800  IN. 

2348.0400  IN. 

1339.3000  IN.X 

.0000  IN .Y 

1S0.80C0  IN. 2 

E .0300 


IBB 

■rttaH 


■fa 


Bbhh— 


-in  o lu  zu  ju  ju  uu 

GRBITER  VERTICAL  DISPLACEMENT  FROM  NOMINAL  MATED  POSITION.  DZ.  FT. 

FIG  24  VARIATION  OF  CARRIER  CHARACTERISTICS  WITH  DELTA  Z ( 01  AT  PH!  = 0 ) 


D/S  C060  - 035 3 CUGN060D 


CA20  C747/1  01  SID  - C 747/ 1 D 


SYMBOL 

ALPHA0 

PARAMETRIC 

VALUES 

0 

1 0.000 

ALPHAC 

8.000 

0ETAC 

.000 

□ 

M.000 

ELV-IB 

.000 

ELV-OB 

3.000 

ELEVQN 

5.000 

MACH 

.GOO 

PHI 

.000 

DX 

.000 

QY 

10.000 

BET  AO 

.000 

FIG  24  VARIATION  OF  CARRIER  CHARACTERISTICS  WITH  DELTA 


REFERENCE  INFORMATION 


SREF 

5500,0000 

SQ.FT 

LREF 

327.7800 

IN. 

BREF 

2348.0400 

IN. 

XMRP 

1339.9000 

IN.XC 

YMRP 

.0000 

IN.YC 

ZMRP 

190.8000 

IN.ZC 

SCALE 

.0300 

D2 

Z t 01  AT  PHI  = 0 ) 


pt 


PITCHING  MOMENT  COEFFICIENT »-  CLM 


CA20  747/1 


01  SI 


CARRIER  DATA  CMGN059I 


SYMBOL 

alphao 

PARAMETRIC 

VALUES 

REFERENCE  INFORMATION 

O 

□ 

10,000 

14,000 

ELV-IB 

ELEV8N 

.000 

5.000 

ELV-OB 

MACH 

3.000 

.600 

SREF 

LREF 

BREF 

5500.0000 

327.7800 

2348.0400 

SO  .FT 

IN. 

IN. 

8ETAG 

,000 

BET  AC 

.000 

XMRP 

1339.9000 

IN.XC 

PH  I 

.000 

DY 

10.000 

YMRP 

.0000 

IN.  YC 

DX 

10.000 

ALPHAC 

4.000 

ZMRP 

SCALE 

190.8000 

.0300 

IN.ZC 

FIG  24  VARIATION  OF  CARRIER  CHARACTERISTICS  WITH  DELTA  Z C 01  AT  PHI  =03 
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,LPHAO 
0.000  At 

4.000  El 

El 


INCREMENTAL  PITCHING  MOMENT  COEFFICIENT.  DCLM 


CA20  C 747/ 1 01  SI  3 - C 747/1  3 


O/S  C089  - 0353 CUGN0893 


SYMBOL 

ALPHAO 

PARAMETRIC 

VALUES 

O 

10.000 

ALPHAC 

4 . 000 

BETAC 

.000 

□ 

14.000 

ELV-tB 

.000 

ELV-OB 

3.000 

ELEVON 

5 .000 

MACH 

.600 

PHI 

7.500 

DX 

10.000 

DY 

10.000 

BET  AO 

.000 

REFERENCE  INFORMATION 


SREF 

5500.0000 

SO  .FT 

LREF 

327.7800 

IN. 

BREF 

2348.0400 

IN. 

XMRP 

1339.9000 

IN.XC 

YMRP 

.0000 

IN.YC 

ZMRP 

1 90. 8000 

1N.ZC 

SCALE 

.0300 

FIG  25  VARIATION  OF  CARRIER  CHARACTERISTICS  WITH  DELTA  Z C 01  AT  PHI  = 7.5  ) 
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CA20  C747/1  01  S 1 3 — C 747/ 1 3 

SYMBOL  ALPHAO  PARAMETRIC  VALUES 


10.000 

ALPHAC 

4.000 

BETAC 

.000 

14.000 

ELV-IB 

,000 

ELV-OB 

3.000 

ELEVON 

5.000 

MACH 

.600 

PHI 

7.500 

DX 

10.000 

DY 

10.000 

BETAO 

.000 

D/S  C089  - 035D  CUGN089J 


REFERENCE  INFORMATION 


SREF 

5500. COCO 

SO. FT 

LREF 

327.7800 

IN. 

BREF 

2348.0400 

IN. 

XMRP 

1339 .9000 

IN.XC 

YMRP 

.0000 

IN.YC 

ZMRP 

190.8000 

IN.ZC 

SCALE 

.0300 

FIG  25  VARIATION  OF  CARRIER  CHARACTERISTICS  WITH  DELTA  Z ( 01  AT  PHI  = 7.5  ) 


DAGE  721 
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PITCHING  MOMENT  COEFFICIENT,  CLM 


CA20  747/1 


01  SI 


CARRIER  DATA  CMGN091 D 


SYMBOL  ALPHAO 

O 10.000  ELV-IB 

□ 14,000  ELEVQN 

BETAO 
PHI 
OX 


PARAMETRIC 

VALUES 

.000 

ELV-OB 

3.000 

5.000 

MACH 

.600 

.000 

BETAC 

.000 

7.500 

OY 

10.000 

10.000 

A L PH AC 

8.000 

REFERENCE  INFORMATION^ 


SREF  5500.0000  SQ.FT. 

LREF  327.7800  IN. 

BREF  2348.0400  IN. 

XMRP  1339.3000  IN.XC 

YMRP  .0000  IN. YC 

ZMRP  1 90 .8000  IN.ZC 

SCALE  .0300 


FIG  25  VARIATION  OF  CARRIER  CHARACTERISTICS  WITH  DELTA  Z t 01  AT  PHI  = 7.5  ) 

PAGE  793 


C.A.20 


747/1  01  SI 


CARRIER  DATA  CMGN091 D 


SYMBOL 

ALPHAO 

PARAMETRIC 

: VALUES 

O 

10.000 

ELV-.IB 

.000 

ELV-08 

3.000 

□ 

14.000 

ELEVON 

5.000 

MACH 

.600 

B£TACi 

.000 

BETAC 

.000 

PHI 

7.500 

DY 

10. coo 

DX  ■ 

10.000 

ALPHAC 

8.000 

>- 

a 


.10- 

.05 
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.25-1 
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E 
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LLLt 

JUJU. 

i in 

mi 

■U.U 

mi. 
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0 40 

DZ 


co 

<_> 


REFERENCE  INFORMATION 
SREF  5500.0000  SQ.FT. 

UREF  327.7800  IN. 

BREF  2348.0400  IN. 

XKRP  1339.9000  IN.XC 

YMRP  .0000  IN.YC 

ZMRP  190.8000  IN.ZC 

SCALE  .0300 
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DCL 


CA20  C 747/1  01  SI)  - C 747/1)  D/S 


SYMBOL 

ALPHAO 

parametric 

VALUES 

0 

10*000 

ALPHAC 

0.000 

BE  TAC 

.000 

□ 

14.000 

ELV-IB 

.000 

ELV-OB 

3.000 

ELEVON 

5.000 

MACH 

.600 

PHI 

7.500 

DX 

10.000 

OY 

10.000 

BET  AO 

.000 

C091  - 035) CUGN091 ) 


REFERENCE  INFORMATION 


SREF 

5500.0000 

SO. FT 

LREF 

327 .7800 

IN’. 

BREF 

2343.0400 

IN*. 

XMRP 

1339.9000 

IN.XC 

YMRP 

.0000 

IN.YC 

2MRP 

I 90 >8000 

w.zz 

SCALE 

.0300 

FIG  25  VARIATION  OF  CARRIER  CHARACTERISTICS  WITH  DELTA  Z C 01  AT  PHI  = 7.5  ) 
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INCREMENTAL  PITCHING  MOMENT  COEFFICIENT.  DCLM 


CA20 


C747/1  01  S13  - C747/13  D/S  C091  0353CUGN0913 


SYMBOL 

o 

□ 


alphao 

IO.OuO 

14.000 


-.05 


-.10 


-115 


- .20 


-.25 

-.30. 


PARAMETRIC  VALUES 


ALPHAC 

ELV-IB 

ELEVON 

PHI 

OY 


8.000 

.000 

5.000 
7,500 

10.000 


BET  AC 
ELV-OB 
MACH 
OX 

BETAO 


.000 

3.000 

.600 

10.000 

.000 


REFERENCE  INFORMATION 
5500.0000  SQ.FT. 

327.7800  IN. 

2348.0400  IN. 

• 1 339 .9000  IN.XC 

> .0000  1N.YC 

> 190.S00O  IN.2C 

E .0300 
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FIG  25 


II 


* 7n  3 o 40  ou  * 

ARBITER  VERTICAL  DISPLACEMENT  FROM  NOMINAL  MATEO  POSITION,  01.  FT. 

VARIATION  OF  CARRIER  CHARACTERISTICS  WITH  DELTA  Z t 01  AT  PHI  = 7.5) 


CA2C 

1 

47/1  01  Si  3 - 

C747/13 

SYMBOL 

ALPHAO 

PARAMETRIC  VALUES 

0 

10.000 

ALPHAC 

8.000  BETAC 

.000 

□ 

14.000 

ELHB 

.000  ELV-OB 

3.000 

ELEVON 

5.000  MACH 

.600 

PHI 

7 . 500  OX 

10.000 

DY 

10.000  BETAO 

.000 

D/S  C 09 1 - 035  3 C UGN03 1 3 

REFERENCE  INFORMATION 
SREF  5500.0000  SO.F 

LREF  327.7800  IN. 

BREF  2348. 04CC  IN. 

XMRP  1332.8000  IN.XC 

YMRP  .0000  IN. VC 

ZMRP  190.8000  IN.2C 

SCALE  .0300 


FIG  25  VARIATION  OF  CARRIER  CHARACTERISTICS  WITH  DELTA  Z ( 01  AT  PHI  = 7.5  ) 
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CA20  C747/1  01  SID  - 

SYMBOL  ALPHAO  PARAMETRIC  VALUES 


10.000 

alphac 

8.000 

BETAC 

14.000 

ELV-1B 

,000 

ELV-OB 

ELEVON 

5.000 

MACH 

PH! 

7 .500 

DX 

DY 

10.000 

BETAO 

0 40 

DZ 


C 747/ 10  D/S  C091  - 035 D 


.000 

3.000 

.600 

10.000 

.000 


CUGN091 3 

REFERENCE  INFORMATION 


SREF 

5500.0000 

SQ.FT 

lref 

327.7800 

IN. 

BREF 

2348.0400 

IN. 

XMRP 

1339.9000 

IN.XC 

YMRP 

.0000 

IN.YC 

ZMRP 

190.8000 

IN.ZC 

SCALE 

.0300 
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CA20  747/1  01  SI 


CARRIER  DATA  CMGN097D 


SYMBOL 

ALPHAO 

PARAMETRIC 

VALUES 

■ " ; 

REFERENCE  INFORMATION 

O 

10.000 

ELV-IB 

.000 

ELV-OB 

3.000 

SREF 

5500.0000 

SQ.FT 

□ 

14 .000 

ELEVON 

5.000 

MACH 

.600 

LREF 

BREF 

327.7800 

2348.0400 

IN. 

IN. 

betao 

.000 

BETAC 

5.000 

XMRP 

1338.3000 

IN.XC 

PHI 

7.500 

DV 

10.000 

YMRP 

.0000 

IN.YC 

OX 

.000 

ALPHAC 

4.000 

2 MRP 
SCALE 

1 90 .8000 
.0300 

IN.2C 

FIG  25  VARIATION  OF  CARRIER  CHARACTERISTICS  WITH  DELTA  Z ( 01  AT  PHI  = 7.5  ) 
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PITCHING  MOMENT  COEFFICIENT,  CLM 


CA20  747/1  01  SI 


SYMBOL 

ALPHAO 

PARAMETRIC 

VALUES 

0 

10.000 

ELY*  IB 

.000 

ELV-OB 

3.000 

□ 

14.000 

ELEVON 

5.000 

MACH 

.600 

BET  AO 

.000 

BETAC 

5.000 

PHI 

7.500 

DY 

10.000 

DX 

.000 

ALPHAC 

4.000 

CARRIER  DATA  CMGN092D 


REFERENCE  INFORMATION 


SREF 

5500.0000 

SQ.FT 

LREF 

327.7800 

IN. 

BREF 

2348.0400 

IN. 

XMRP 

1 339 .9000 

IN.XC 

YMRP 

.0000 

IN.YC 

ZMRP 

190 .8000 

IN.ZC 

SCALE 

.0300 

FIG  25  VARIATION  OF  CARRIER  CHARACTERISTICS  WITH  DELTA  Z ( 01  AT  PHI  = 7.5  ) 
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CA20  747/1  01  SI 


SYMBOL 

ALPHAO 

PARAMETRIC 

VALUES 

O' 

10.000 

ELV-IB 

.000 

ELV-OB 

3.000 

□ 

14.000 

ELEVON 

5.000 

MACH 

.600 

BETAO 

: .ooo 

BETAC 

5.000 

PHI 

7.500 

DY 

10.000 

OX 

.000 

ALPHAC 

4.000 

CARRIER  DATA  CMGNC92D 


REFERENCE  INFORMATION 


SREF 

5500.0000 

SQ.FT 

LREF 

327  .7800 

IN. 

BREF 

2348.0400 

IN. 

XMRP 

!? 39.3000 

IN.XC 

YMRP 

.COCO 

iN.YC 

ZMRP 

190.80  CL 

IN.2C 

SCALE 

.0300 

FIG  25  VARIATION  OF  CARRIER  CHARACTERISTICS  WITH  DELTA  Z C 01  AT  PHI  = 7.5  I 


CARRIER  DATA  CMGN092) 


CA20  747/1  01‘  SI 

SYMBOL  ALPHAO  PARAMETRIC  VALUES 


10.000 

ELV-I8 

.000 

ELV-OB 

3.000 

14 .000 

ELEVON 

5.000 

MACH 

.GOO 

BET  AO 

.000 

betac  * 

5.000 

PHI 

7.500 

DY 

10.000 

ox 

.000 

ALPHAC 

4.000 

REFERENCE  INFORMATION 

SREF  5500.0000  SQ.F 

LREF  327.7800  IN. 

BREF  2348.0400  IN. 

XMRP  1339.9000  IN.XC 

YMRP  .0000  IN.YC 

ZMRP  190.8000  IN.ZC 

SCALE  .0300 


FIG  25 


VARIATION  OF  CARRIER  CHARACTERISTICS  WITH  DELTA  Z t 01  AT  PHI  - 7.5  I 


DCL 


C 747/1 3 D/S  C092 


CA20  C 747/1  01  SI) 


- 036) CUGN092) 


SYMBOL 

ALPHAO 

PARAMETRIC 

: VALUES 

0 

10.000 

ALPHAC 

4,000 

BETAC 

5.000 

□ 

14.000 

ELV-18 

.000 

ELV-OB 

3.000 

ELEVON 

5.000 

MACH 

.600 

PHI 

7.500 

Dx 

.000 

DY 

10.000 

BET  AO 

.000 

0 20  40  60 

DZ 


REFERENCE  INFORMATION 


SREF 

5500.0000 

SQ.FT 

LREF 

327 .7SQC 

IN. 

BREF 

2348 .0400 

IN. 

XMRP 

1333,2000 

IN.XC 

YMRP 

.0000 

IN,  VC 

ZMRP 

1SC.80CG 

IN.ZC 

SCALE 

.0300 

FIG  25  VARIATION  OF  CARRIER  CHARACTERISTICS  WITH  DELTA  Z C 01  AT- PHI  = 7.5  1 


INCREMENTAL  PITCHING  MOMENT  COEFFICIENT.  DCLM 


GA20  C 747/1  01  SI)  - C747/1) 


D/S  C 092  - D3G) CUGN092  3 


SYMBOL  ALPHAO 

O 10.000 

□ 14.000 


PARAMETRIC  VALUES 


ALPHAC 

ELV-1B 

ELEVON 

PHI 

DY 


4.000 

.000 

5.000 
7.500 
10.000 


BETAC 

ELV-OB 

MACH 

OX 

BETAO 


REFERENCE  INFORMATION 

5500.0000  SQ.F 

327.7800  IN. 

2348.0400  IN. 

1339.9000  IN. XI 

.0000  IN.YI 

190.8000  IN.Zi 

E .0300 
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ARBITER  VERTICAL  DISPLACEMENT  FROM  NOMINAL  MATED  POSITION.  DZ.  FT. 

FIG  25  VARIATION  OF  CARRIER  CHARACTERISTICS  WITH  DELTA  Z C 01  AT  PHI  = 7.5  ] 
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CA20  C 747/1  01  SU  - C 747/1) 

SYMBOL  ALPHAO  PARAMETRIC  VALUES 


D/S  C092  - 036) CUGN092) 


REFERENCE  INFORMATION 


.025' 

.020- 

.015- 

.010- 

.005- 

0- 

- .005- 
-.010- 
-.015- 
-.020- 
-.025 
-.030 
-.035 

-.040 

-.045 


ALPHAC 

4.000 

BETAC 

ELV-IB 

.000 

ELV-GB 

ELEVON 

5.000 

MACH 

PHI 

7.500 

DX 

DY 

10.000 

BETAO 

.006' 
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-.004- 

-.005 

-.006 

-.007 

-.008 
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LREF 
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BREF 
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YMRP 
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IN 

ZMRP 
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IN 

SCALE 
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PITCHING  MOMENT  COEFFICIENT,  CLM 


SYMBOL 

o 

□ 


CA20  747/1  01  SI 


CARRIER  DATA  CMGN094  j 


ALPHAO 
10.000 
14  .000 


ELV-IB 
ELEVON 
BET  AO 
PHI 
OX 


PARAMETRIC  VALUES 

.000  ELV-08  3.000 

5.000  MACH  .600 

.000  BETAC  5.000 

7.500  DY  10.000 

.000  ALPHAC  8.000 


REFERENCE  INFORMAT 
SREF  5500.0000 

LREF  327.7800 

BREF  2346.0400 

XMRP  1339.9000 

YMRP  .0000 

ZMRP  190.8000 

SCALE  .0300 
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CA20  747/1 


02  SI 


CARRIER  DATA  CMGN094  3 


SYMBOL  ALPHAO 

O 10.000  ELV-IB 

□ 14.000  ELEVON 

BETAO 
PHI 
DX 


PARAMETRIC  VALUES 


.000 

ELV-OB 

3.000 

5.000 

MACH 

.600 

.000 

BETAC 

5.000 

7.500 

DY 

10.000 

.000 

ALPHAC 

8.000 

REFERENCE  INFORMATION 


SREF 

5500.0000 

SOJ 

LREF 

327 .7800 

IN. 

BREr 

23-48 .0400 

IN. 

XKRP 

1339.8000 

in.: 

YHR° 

.0000 

IN/ 

ZKR? 

190.8000 

in.: 

SCALE 

.0300 

FIG  25  VARIATION  OF  CARRIER  CHARACTERISTICS  WITH  DELTA  Z C 01  AT  PHI  = 7.5  1 


FIR  25  VARIATION  OF  CARRIER  CHARACTERISTICS  WITH  DELTA  Z C 01  AT  PHI  = 7.5  ) 


D/S  C094  - 036DCU6N094] 


CA20  C 747/ 1 01  SID  - C747/1) 


SYMBOL 

ALPHAO 

O 

10.000 

alphac 

□ 

14.000 

ELV-IB 

ELEVON 

PHI 

DY 

PARAMETRIC  VALUES 


8.000  BETAC  5.000 

.000  ELV-OB  3.000 

5.000  MACH  -600 

7.500  DX  .000 

10  .000  BET  AO  .000 


REFERENCE  INFORMATION 

SREF  5500.0000  SQJ 
LREF  327. 7800  IN. 
BREF  2348.0400  IN. 
XMRP  133S.9CC0  IN.: 
VMRP  .0000  IN.' 
ZMRP  190.8000  IN., 
SCALE  -0300 


U 

Q 


.0045 


.0040 


-.0020r 


CARRIER  CHARACTERISTICS  WITH  DELTA  Z t 01  AT  PHI  = 7.5 


PITCHING  MOMENT  COEFFICIENT,  CLM 


CARRIER  DATA  CMGN093) 


CA20  747/1  01  SI 

SYMBOL  ALPHAO  PARAMETRIC  VALUES 

Q 10.000  ELV-IB  .000  ELV-OB  3.000 

□ 1 4 .000  ELEVQN  5.000  MACH  .600 

BETAG  .000  BETAC  5.000 

PHI  7.500  DY  ’ 10.000 

□X  10.000  ALPHAC  4.000 


REFERENCE  INFORMATION 


SREF 

5500.0000 

SQ.FT 

LREF 

327.7800 

IN. 

BREF 

2348.0400 

IN. 

XMRP 

1339.9000 

I N .XC 

YMRP 

.0000 

IN.YC 

ZMRP 

190.8000 

IN.2C 

SCALE 

.0300 

FIG  25 


VARIATION  OF  CARRIER  CHARACTERISTICS  WITH  DELTA  Z ( 01  AT  PHI  = 7.5  ) 

PA 


CA20  747/1  01  SI 

SYMBOL  ALPHAO  PARAMETRIC  VALUES 


10.000 

ELV-IB 

.000 

ELV-OB 

3.000 

M . 000 

ELEVON 

5.  GOO 

MACH 

.600 

BET  AO 

.000 

BETAC 

5.000 

PH! 

7.500 

DY 

10.000 

DX 

10.000 

ALPHAC 

4.000 

CARR I ER  DATA C MGN093 0 


REFERENCE  INFORMATION 


SREF 

5500.0000 

SQ.FT 

LREF 

327.7800 

IN. 

BREF 

2348.0400 

IN. 

XMRP 

1339.9000 

IN.XC 

YMRP 

.0000 

IN.YC 

2MRP 

190.8000 

IN.ZC 

SCALE 

.0300 
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CA20  747/1 


01  SI 


CARRIER  DATA  C MGN0933 


SYMBOL 

ALPHAO 

PARAMETRIC 

VALUES 

0 

10.000 

ELV-TB 

.000 

ELV-OB 

3.000 

□ 

14.000 

ELEVON 

5.000 

MACH 

.GOO 

BETAS 

.000 

BETAC 

5.000 

PHI 

7.500 

DY 

10.000 

DX 

10.000 

ALPHAC 

4.000 

REFERENCE  INFORMATION 


SREF 

5500.0000 

SQ.FT 

LREF 

327  .7800 

IN. 

BREF 

2348.0400 

IN.. 

XMRP 

1339.8000 

IN.  XC 

YMRP 

.0000 

IN.YC 

ZMRP 

180.8000 

IN.ZC 

SCALE 

.0300 
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INCREMENTAL  PITCHING. MOMENT  COEFFICIENT.  DCLM 


SYMBOL 

o 

□ 


CA20 


(747/1  01  SID  - (747/1)  D/S  C093  - 036) CUGN093 ) 


alphao 
10.000 
14. 000 


PARAMETRIC  VALUES 


ALPHAC 

ELV-IB 

ELEVON 

PHI 

DY 


4.000 

.000 

5.000 
7.500 

10.000 


8ETAC 

ELV-OB 

MACH 

DX 

BETAO 


5.000 

3.000 
.600 

10.000 

.000 


REFERENCE  INFORMATION 
5500 .COOO  SQ.FT 

327.7800  IN. 
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